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Handling Expedited inNew Foundry 


Electrically Controlled Cars for Raw Materials, Storage Battery Lift-Trucks 
for Ladles and a Monorail System Speed Operations 
In Modern New England Shop 


BY H. R. SIMONDS 
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50 feet 11 inches high, and one 
is 78 inches outside diameter 
and the other 90 inches Che 
foundry is equipped with two 
overhead traveling cranes, one 
of 10-ton and the other of 5 
ton capacity which operate 
over the entire floor area. Four 
wall cranes each having a 20- 
foot operating radius and being 


equipped with a l-ton air hoist, 
are spaced along the inner 


of the foundry to serve the 


section devoted to larger cast 
ings Combination jolt and 
squeeze molding machines are 


distributed along the outer wall 


of the foundry and portable job roll 
over pattern draw machines are pro 
vided for the heavier work along the 
inner wall. In all, there are present 52 
molding machines in the plant, wit! 
additional space for more if required 
As will be seen from the plan, 
core reco! 1 locat ea ) 1 ) 
the foundry Phe volas and ish 
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cable operated dump carts up « 
the bins and dumped wher d 
sired [his is clearly shown in Figs 
nd 4. Fig. 3 shows the small dun 
cart descending the incline to re 
ceive the Iaad. It is electrically op 
erated and its movement and its un 
leading action are controlled by push 
buttons. Fig. 4 shows a cart with t'x 


Ei ABOVE SAND IS UNLOADI 
DIRECTLY FROM THE CARS INTO THI 
HOPPER BOTTOM CARTS WHICH ARI 
HAULED UP OVER THE STORAGE BINS 
AND DUMPED FIG. 4 (BELOW THIS 
SHOWS THE TOP OF rHE ORAG 
BINS WITH THE TWO DUMP DOORS, 
ONE ON EACH IDE OF THE CAR 
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adjacent to 1 i separa 0 
ire cated two brass melting tu 
naces The core room, which is 100 
fect x 60 feet, is well equipped with 
yvens, benches, and sand treating ap 
paratus. There are seven car-type 


















taken onto the 


foundry floor. Each of the car- 


out directly 





type ovens accommodates two 
cars of the design shown in the 
illustrations. Fig. 7 shows both 


banks of ovens. In the drawer 


type ovens, each drawer is ar- 
ranged so that it may be 
clamped independent of the 
others to an overhead trolley 
support and thus any number 
of drawers may be drawn out from 
each oven as desired. 
The plan of the foundry has been 


arranged so as to give as nearly a con- 


tinuous flow of material as possible 


throughout the various of 


processes 


manufacture. Raw material goes direct 


trom the yard to the cupolas, and the 





nolten metal is taken to the molding 
floors Che ist os iT taken to 
t] cleaning room at the north end 
of the foundry after which they are 
en into th nizing room, which 

s adjacent ) eaning room 
Ur su l T | Ss ee! g er ) ne 
design of the galvanizing department 
Cw ymplete galvanizing batteries ex 
t ilong opposite sides of the room, 
shown in Fig. 8. The istings are 
rought in at the left, are placed in 
ooder containers and then _§trans- 
ported by means of an overhead mono- 
rail system to the tanks as required. 


first of 


built. It is motor 


traveler mechanism is the 


be 
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pro- 
e double hoist blocks are 
ised and lowered by a second motor 
All movements are controlled from the 
floor. Track chain con- 
trolled and equipped so that when open 
the circuit is automatically broken to 
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prevent 
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The wood block floor throughout the 
plant provides means for an excellent 
transportation system. Small, battery- 
perated, lift-trucks are used for prac 
tically all transporting of materials. 
The iron from the cupolas is caught 


tr large ladles which are carried on 
portable supporting stands similar to 
that shown in Fig. 10. Even while the 
adle is filling, it is possible for the 
lift truck to run in under the ladle 
support, lift the entire device and thus 
ye ready to carry off the metal as soon 
is it has reached the desired level.in 
trucks 


large ladles to all parts of the found- 


the ladle. These carry the 
ry as desired. The iron from the large 
ladles is poured by means of a hand- 
yperated pouring mechanism into small 
ladles for filling the small molds or in- 
ladles for heavier work. 
Fig. 10 shows an individual molding 


Near the windows is the molder 


to larger 


floor. 
with his molding machine, and at his 
left is a small table on which cores 


nd parts of flasks or patterns may be 


~ 


placed The machine operator is re 
sponsible only for making the molds 
and setting them on the floor. Mem- 
bers of a pouring gang fill the molds 
and the men of a second group col- 
lect the castings. The pouring is con- 
tinuous and is carried on sufficiently 
rapidly to prevent a large accumula- 
tion of molds on molding floors. This 


possible to 


practice makes it obtain 
a large output with a minimum of floor 
area. The molding machines are close 
together and the pouring gang is 
expected to reach each molder’s floor 
before more than 15 or 20 molds have 
accumulated 


block floor is specially 


The wood 
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treated to guard against burning, but 
it would be unwise to establish a prac 
tice of dumping hot castings from the 
molds directly onto the floor. There- 
fore a method of collecting castings 


has been devised which prevents this 


contact of castings with the floor and 


also provides an efficient means of 
transporting the finished product. Iron 
grid boxes with legs high enough 
hold them in position for the litt 
trucks are carried to the molding floors 
as desired. In the case of small work 
these 


the molds are dumped into 


grids and when full they are _ col- 


+ 


lected by the trucks and carried to the 


finishing room For larger work a 
slightly different scheme of operation 
is necessary. 
System Is Flexible 
The roll-over molding machines are 
possible for the 
More 


e shifted trom 


portable, and it is 
molder to follow the sand heap 
over, the machines can b 
one molding floor to another, and by 
means of a quick plate changing ar 
rangement, can be quickly put on new 
work as conditions may require. This 


scheme, the superintendent believes 


’ 


las not been tried out in any other 


foundry before. It is essentially a plan 


to prevent expensive equipment §ré¢ 
maining idle while 
some other link in the 
sequence ol operation 
is completed. For in- 
stance, if a molder on 
one machine who is 


making a cope. gets 


Then box 


will be 
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far ahead of the mold 


tion on another 


drag opera- 


machine, his machine 
is taken bodily from his floor and 


moved to another floor, a new plate 


attached, and a’ new job started. On 


the larger work the specialization is 
carried further than yn the smal! 
molding machines. The usual arrange 


ment is to have two molders and two 


machines making the cope and drag 


and then to have a fin- 


lace the cores and com 


respectively 
ishing gang p 
plete the molds, with the pouring and 
collecting gang iollowing, as already 
cutlined. 

The foundry has just been put in 
to operation and many plans of the 


superintendent are still to be devel 


oped. Thus far the lift truck method 
‘f transportation has proved remark 


ably successful and when further work 


in connection with the design of boxes 


and platforms has been carried out, 


it is expected to provide an even 


more perfect system ol handling tound 
under de 


rv materials, One scheme 


velopment provides for an interchange- 


} 


able box platform \ standard plat- 


form of sturdy design, 8 or 10 feet 


h enough 
built 


heights 


ong by about 4 feet wide, hig 


to clear the lift truck will be 


sides of varying 


made to fit on to this stand 














FIG. 5 (BELOW)—THE PIG IRON AND COKE STORAGE YARDS LIE IN A CONVENIENT SPACE BETWEEN THE STANDARD 
GAGE TRACKS AND BACK OF THE FOUNDRY. FIG. 6 (ABOVE) 
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FIG THERE ARE SEVEN AR TYPE AND SEVEN DRAWER TYPE CORE OVENS 
PTHE CORE ROOM AND FOUNDRY 
ard p rm \When heavy castings inch thick is spread, no precau- 
are to be transported, the bare plat tions are deemed necessary to guard 
form will be used and when sand or against the spattering of metal 
small castings or other materials is Molten metal direct from the ladle 
to arried, the different sizes ot may be poured on the floor and if 
box sides will be set in place scooped up within a short space ol 
Wood block flooring is employed in time it will do no damage whatever 
many foundries, but its use in the In case a spot is burned in a floor, 
Springfield plant is more extensive it is a simple job to repave_ the 
than usual. Except for a space of 15 burned area with new blocks 
or 20 feet in front of the cupolas [The foundry superintendent is §S 
where thin layer of sand about half Griffith, and the officers of the Gil- 
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as follows: President, R. H. McNall 
vice president, C. C. Ramsdell; treas 
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FIG. 9—FOR THE LARGER WORK PORTABLE ROLL-OVER MACHINES ARE USED 


esulted in the purchase of the British were sent to this country to see the identified with perfecting the at 
rights to the Beardsley & Piper sand machine in operation. The plants visit- rangements Beardsley & Piper, Chi 
throwing machine by a newly formed ed by this deputation included those cago, are the largest individual stock 





orporation under the name of the of the Standard Sanitary Mfg. Co., holders in the new company Phe 
Foundry & Machinery Co., 28 Pittsburgh, International Harvester others who are interested all are mem 
Roval Exchange, Glasgow, Scotland. Co., Chicago, Rundle Mig Co., bers of the National Light Castings 
Following the publication of the first Milwaukee, and the American Radia Association, Daniel Sharpe is manager 
lescription f the sand throwing ma tor Co., Buffalo of the company 

Vine in THE FOUNDRY rT \ugust The new Foundry Plant & Ma The British company will market 
1919. kee terest has existed abroad chinery Co. is capitalized at £100,000 tour types ot machines ncluding the 
\fter prelin irvy negotiations betweet Norman Cockburn, M Cockburn & tractor, and stationary models. truck 
the Nati il Light Castings Associa Co., Ltd., Falkirk, Scotland is one of machines for jobbing undries and a 
tion ot Great Britain, three members the British foundrymen prominently bench machine for small light work 
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I 1 THE MOLTEN IRON IN LARGE LADLES IS TRANSPORTED BY LIFT TRUCKS DIRECTLY rO THE MOLDING 
FLOOR 











nstall Giant Cupola To Meet Need 


Increased Quantity of Hot Metal Demanded by Large Castings Induced 
Eastern Foundry to Seek Super-Furnace How 


Turbine Runners Are Molded 


BY E. C. KREUTZBERG 

































OR’ many years the I. P. Mor- if he cast it with metal that had been rst 93,000-pound turbine runner was 
ris foundries of the Wm. Cramp drawn from the cupolas over a_ period ast trom the latter part of Oct 
& Sons Ship & Engine Build ot several hours; som of it would ber lt is a giant of its kind It pro- 
ing Co., - Philadelphia, .have be of maximum temperature while some duces 14,000 pounds of molten’ metal 
pecialized in the production of cast- would have cooled oft to near the freez every 15 minutes, or 56,000 pounds per 
mgs for water turbines In the carly ing point hour. He says furthur that a_ furnace 
days, when only the most destabl Therefore, steps were taken for the of this size is no plaything, and it is 
power sites were developed, these units immediate installation of a cupola which highly unsafe to put it in operation 
were comparatively small The develop alone would have capacity for producing before the mold, the cranes, the ladles 
ment of the shallower heads of late molten metal at the rate desired This and the other equipment have been 
has necessitated the use of much pola was ordered last July and the placed in readiness for the disposal of 
larger turbmes than those formerly em the iron as fast as it is produced. In 
ploved, so that problems recently have charging this cupola, says Mr. Matlack 
arisen in connection with the production 5200 pounds of coke are placed on the 
of the heavier castings involved bed and 6000 pounds of pig iron. There 


Heaviest of the castings in a_ water after coke and pig iron are added in the 





ratio of 1 to 10, the succeeding charges 


turbine is the turbine runner This i 
7 being 600 p ymnds of coke and 6000 


the whe he vanes of which receive 
the impact of the falling water thus pounds ot pig iron 
causing the runner to rotate turning a This cupola has a shell diameter otf 
shaft driving the power unit One o 108 inches and is of the Paxson-Colliau 


these runners just cast at the I. P type, manufactured by the J. W. Pax 


Morris foundries weighed 93,000 pounds son Co., Philadelphia The diameter 
after being finished Larger castings inside the lining is 84 inches, which is 
already are in sight In fact, specifica 3 to 6 feet greater than the _ lining 
tions for one unit in connection wit diameter of the average cupola. There 
a water power development soon to’ is only one other cupola of the same ‘siz 
be undertaken calls for a turbine run and type in use This was anstalled 


ner to weigh 160,000 pounds some time ago by the J. W. Paxson 


When the order for the 93,000-pound Co. at the League Island navy yard, 


turbine runner was received the I’ Philadelphia 
Morris iron foundry Ipoa equipment Blast is furnished by a_ positive-pres- 
onsisted of two un One of then sure blower of the Wilbraham-Green 


vad a rated capacity of 22000 pounds type, supplied by the J. W Paxson 


f molten iron per hour, and the capac Co. This blower has capacity for sup- 
tv of the her was 15,000 pounds. For plying 14,000 feet per minute driven 
pouring the casting, as later events by a 75-horsepower motor For re 


ceiving the molten metal, the cupola is 


showed, 116,000 pounds of metal wer 
required With this equipment a Japs provided with seven ladles which range 


} ‘ ’ - = as 
ot nearly ve hours mtervened betwee from 7 to 35 tons in capacity 


tapping = the rst iron and pouring tl An unusual mold is required for casting 
mold the turbine runner Aside trom the bot 
For pouring. the 93,090-pound  turbin tom plate and the cover plate, the mold 
runner, George | Matlack, superintend is entirely of cores These are 16 
ent thie P. Morris foundries number and their sides correspond t 
feared to rely on t Ig equipme the 16 vanes in the casting. Phe re 





are rammed 


’ ’ ~ | 1 
ie Milville erave 
] ‘ 

a I properly ren 
— . forced, and a 
the great faced with sand 
cacy I a \iter dr. ¥ 
i ( I must i they ire ass¢ 

ca \ l tiie hled na < 


weight uniformly 
distributed, Mr 


Matlack teared vary 1/16-in« 

that harmtul from the correct 
trains and stres dimensions’ and 
ef vould resu't ri THE CUPOLA HAS A SHELL DIAMETER O} 08 INCHES LINED TO 84 INCHES they must be set 
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MOLD WAS POURED FROM THREE LADLES SIMU LTANEQUSLY CONTAINING APPROXIMATELY 116,000 POUNDS 
OF IRON. THE CASTING WAS ALLOWED TO COOL IN THE MOLD FOR TEN DAYS 


93.000 pound 


bine 


molders and 


principal w 
ramn 
Large 


wat s 


bituminous 
used anthraci ea THE 50-TON RUNNER AS IT APPEARED ON THE CLEANING FLOOR 
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said Mr. Matlack, “but during the war \n unusual instance of heredity in the ticeship of four years in the various 
to bituminous and this fuel foundry business is found in the careers departments. When his father died in 
In our non- of Mr. Matlack and his father. David 1904, Mr. Matlack succeeded him and 
J. Matlack became connected with the ever since has managed the I. P. Morris 


had to turn 
is entirely satisfactory. 
ferrous foundry we have oil-fred ovens 
ht at 2 o’clock one of the I. P. Morris Co. as foundry superintend- foundries. Exclusive of his foundry 


ul 


The other nig 
men called me up on the telephone and ent in 1845 and later became a partner activities Mr. Matlack’s chief interest 


not work. Nothing in the company. George C. Matlack, is in traveling, and he thas visited at one 


] 


said a valve would 
in 1865, and entered time or another practically all parts of 


1 


like this can happen in the operation hts son, was born 


of our bituminous coal fired ovens.” the plant in 1880 and served an apprens the world during the past 20 years 


To Melt Steel in a New Induction Furnace 


BY H. A. WINNE 


1. THOUGH the induction oi transformer steel, is three legged pouring spout. One door, located 
furnace has been used in the and has an easily removable top yoke. at the rear is also used for removing 
production of high grade The annular steel casing of the hearth slag. The other doors are located 
steel in Europe for some surrounds the middle leg of the core. 120 degrees from it The pouring 


\ears past, it has, up to the present, The hearth itself is circular, with a spout is of the tea-kettle type, so ar- 


met with little success in this country, vertical section that is approximately ranged that metal is poured from th« 


due principally to the difficulty of V-shaped. bettom of the bath, thus insuring a 
obtaining a satisfactory lining ma- This lining consists of two essen- %ag-free metal in the ladle. 
terial However, the General Elec- tial parts, an outer layer of insulating The primary winding is in the form 
tric Co. has developed a lining ma- and refractory brick, and the inner of disk coils, insulated with mica and 
terial which has helped to solve the rammed lining, or hearth proper. The asbestos. It is enclosed in a_ brass 
refractory problem, at least insofar pew refractory for the rammed lin- casing suspended from the top yoke 
as basic operation is concerned \n ing is highly basic and forms a hard. of the iron core, just above the fur- 
induction furnace of 4000 pounds hearth ¢ense lining which contracts or ex- nace roof. The upper yoke and coil 
capacity has been in succestul opera- pands very little with temperature readily may be disconnected and lifted 
tion at the Pittsfield works of the changes, and does not soften at the fur- from the furnace as a_ unit It is 
company for more than a year nace operating temperature. It is with- apparent that this construction places 
The induction furnace is essentially cut doubt to the development of this the winding entirely out f danger 
1 transformer, consisting of the usual refractory, more than to any other in case the molten metal Should break 
laminated iron core, a primary, and factor, that the success realized in through the crucible 
secondary coils However it differs the operation of this furnace is due Since the primary coil and the bath 
from the ordinary power transformer! - : 5 Linin carry currents ff Wing in opposite di 
in that the secondary coil is simply ae oe rections, it 1s concluded they repel one 
a single turn, or ring, of the metal Next to the steel shell is placed a another, and the current carrying por 
to he heated, all the energy trans- layer of heat tmsulating brick, and in tion of the secondary which is_ the 
ferred to this coil being convert side this are layers of firebrick. The metal of the bath, is forced toward 
ed into heat re‘ractory, with a tar, or pitch binder the bottom of the crucible, tending 
This particular $000-pound furnace is rammed in place between the fire to drive the slag particles to the sur 
is of the single-phase,  single-ring, brick and a cast iron crucible form. face, thus cleansing the metal. The 
(horizontal) type. The laminated core, The roof consists of special fireclay pinch effect, or the magnetic force which 
shapes, supported in two steel rings. tends to cause the current carrying 
The author is electrical engineer, power and The furnace is provided with three particles of the bath to be drawn to 
mining department, General Electric ( ; | 
Schenectady, N. Y charging doors in addition to the gcther. also i thought to assist in 





FIG. 1—INDUCTION FURNACE SHOWING RAMMED LINING IN PLACE FIG. 2—METAL IS POURED FROM A TEA-POT SPOUT 
BUILT IN THE FURNACE 
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this squeezing out of the dirt and 
Slag. 

The combined effect of these two 
magnetic forces also gives rise to a 


metal which 


uniform 


gentle circulation of the 
assists in establishing com- 


and temperature throughout 
bath. 


primary 


p< sition 
the whole 


The 
which is 


coil is cooled by air 


through a cylindrical 
casing the 
the core, into the metallic casing around 
This 


motor-driven 


forced 
surrounding middle leg of 
supplied 
No 
water cooling is used on any part of 
The mounted 


motor-operated 


the core itself. air is 


by a small blower. 
lurnace 1S 
rocker-tilting 


the furnace. 
mia 
mechanism, which allows it to be tilted 
forward for pouring, or backward 
for removing slag. 

Since the induction furnace is in 
operate 


reality a transformer, it can 


only on alternating current. As there 
a considerable space 


the 
leakage 


is of ‘necessity 
between the 
metal bath, or 
high, 


primary coil and 


secondary, the 


reactance is which in turn re- 
sults in a low power factor. In order 


to obtain a reasonable power factor, 


the frequency of the supply circuit 
must be lower than the usual com- 
mercial frequencies. The 4000 pound 


furnace is designed to operate on a 
15-cycle, single-phase circuit at a max- 
imum 2200 The maxi- 


mum power input is 250 kilowatts. 


voltage of 


The single-phase, low 


er is obtained from a 15-cycle 500 kilovolt 


Irequency p< w- 


cent 
synchronous mo- 


amperes, 50 per power-factor, 


driven by a 60-cycle 


tor, which can be operated at unity, 
or at a leading power factor The 
generator oil circuit breaker and field 
rheostat are controlled by push but- 
tons located on a small board near 
the furnace, so that the rate of pow- 


er input is always under the immediate 
control of the operator. 


As previously the 


furnac: 


stated, furnace 


| been in continuous success- 





nas now 
ful operation for more than a year, 
more than 2300 tons of metal having 
been melted It has been used al 
most exclusively in the reclamation of 
sheet steel scrap 

Must Ha: ntinu Circuit 

After relining, the furnace is started 
by melting down a solid steel start- 
ing ring, weighing about 1700 pounds 
It is necessary to use ther a_ solid 
ring, or molten metal; it the channel 
is simply filled with loose scrap, the 
resistance of the charge, due to the 


poor contacts, is so 


multiplicity of 
high that the induced voltages cannot 


force through sufficient current to 
melt the metal. For the same reason. 
when the furnace is being used to 


melt cold scrap it is never completely 
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emptied between heats; usually about 
half the total bath is poured. The 
remainder is left in the furnace, and 
the new charge is added to it. Of 
course, if the furnace is employed 
for refining molten metal, that is, if 


moiten charges are available, the en- 
trre bath may be poured. 
When 


the bath is 
lime and fluor spar, and the sheet steel 


the starting ring has melted, 


covered with a slag of 


sci1ap in the form of bundles is added 


as fast as it can be melted, until the 
bath totals about 4000 pounds, By 
the use of ore and alloys the bath is 


the desired composition, 


pounds of 


brought to 


anc 2000 metal is poured. 


added, and the 


2000 


Scrap is again pro- 


cess repeated, pounds of metal 





9 


ture of the work at Pittsfield is the 
length of the life of linings. Of 12 
consecutive linings the average life 
has been 185 heats each. This includes 
four experimental linings. which aver- 
aged only 73 heats each. The oper- 
ating practice has been gradually de- 
veloped until on the run just com- 


heats were 
length of 


consecutive 


one lining, the 


pleted, 604 
made on 


the run being 93 days. The lining 
previous to this ran 86 days, giving 
555 heats. These records, so far in 
advance of anything previously done 


with the induction furnace in this coun 
made de- 
the new refractory used 


try, were possible by the 


velopment of 


in the lining, and by improvements 


in the construction of the furnace, 
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Two Ton Steel Induction Furnace 
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Section Through A-D-C 








FIG. SECTIONAL VIEWS OF 
being poured every 3 or 3% hours. 
The furnace is operated continuously 


24 hours a day, 7 days a week, through- 


out the life of a lining. It is operated 
by a crew of three men on _ each 
shift. This crew takes care of all 


operations in the furnace building, as 
as the motor-generator set, blowers, 


id cran None of had had 


, , 
iny experience in steelmaking previous 


veil 


the men 


to their work on this furnace 

The power consumption over a rut 
604 heats averaged 687 kilowatt hours 
input to the furnace per ton of metal, 
and 957 kilowatt hours per ton in- 
ciuding losses in the motor-generator 
set, and power for crane, lights and 
blower. During one day when no 
delays, such as waiting for scrap were 
encountered, the average power con 
sumption was 607 kilowatt hours at 
the furnace, and 866 overall. 

Perhaps the most remarkable fea- 


2-TON INDUCTION FURNACE 
Principally that of placing the coil 
above the bath, and providing doors 
so that the whole lining may be 
inspected and patched when necessary, 
Lining failures usually occur in the 
outside crucible wall, the shell of 
the furnace becoming hot at the points 
of failure. It is seldom that a fail- 
ure does any damage to any part of 
the furnace or lining other than the 
rammed hearth. The coil is out of 
al! danger, being located above the 
roof, and the core protected by 
refractory material The lining is 
readily patched when required by 


simply throwing lining material against 


the wall, where it fuses in place. 
When a lining fails the furnace is 
emptied, the top yoke, coil, and roof 
removed, and the hearth filled with 
water, cooling it quickly The rammed 
lining is then torn out, and a new 
(Concluded on Page 16) 
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Methods- 


Details Given of Making a Wooden Pattern of a Water-Jacketed Cylinder 


Block for an Internal Combustion Engine of a Design Typical 


ITH the development of tl 


gas engine Nn nerable types 
have been introduced differ 
mg considerably in details, 
but worked on the same _ principle 
For mstance there is the gas engine 
proper as apart ym the oil engine, and 
the latter mav be divided broadly into 
two categories, those designed for gaso 
line and those for the heavier oils 
such as engines of the diesel and sem: 
diesel types 
[his series o irticles is confined 
to the types of engines used for motor 
vehicle worl In considering gaso 
e motors is difficult to decide yn 
an engine which combines all the dif- 
ficulties i d tr cies oO design vhicl 
have to. be yped with by foundry 
aftsm< The < nd crankcase 
et lealt with these rticies are oO 
a representative type of engine and the 
methods adopted in making the vartous 
parts should be applicable to almost 
any other automobile engine. It is an 
engine made by the Vulcan Motor En 


gineering Co., Lancashire, England 


The cylinder is water jacketed \ dis- 
cussion as to the relative merits of! 

. , : 
vater and air cooling would be out ot 
place but it may be assumed that there 


s at least as much difficulty in casting 


water-jacketed cylinder as in casting 


one with for air cooling 


vanes 

; : | »schivw 
Exceptional accuracy in workmanship 
get good results in 


The patternmaker 


is necessary to 
e | 
this class of work 


should not be satisfied with nearly cor- 


rect The metal is too thin to allow 
of anv liberties being taken with it 


When ac inch or 


asting is 1% 


thick a 1/16-inch error may not spoil 
it, but it is different when the thick 
ness of the metal is inch and some 
times only '%-inch Extra labor in 
the pattern shop will be repaid later 

the machine and assembling shops 

Leave Nothing to the Molde 

The MINnio ymmon! expressed 
vattern shops that rt ge should be 
lett to the nolder s liable to be car- 

1 too n general wor! ut not n 
motor work. It is obviously ridiculous 
to cut solid fillets or even glue leather 
fillets round a big bedplate as such 
irge fillets easily can be nade ty the 


accurate 
Ys-inch 


sufficiently 


molder 


time 


But a 


of This Class of Castings 


BY BEN SHAW AND JAMES EDGAR 


( l \ ) i ) | red 
thickness of metal and should be do 

the pattern shop \pa t eve yn 
the neta thickness veight s a ! 
ortant factor ’ s kept dow t 
: ’ 
the lowest limit 

[ nimends J whe? Juliet 
\n important reason why it is pro 


fitable to pav attention to the minutest 
deta I motor work s that «¢ xcept 
T in ccasional experimental i0b 
large quantities are usually required off 
the same patter! For a purely ex 
rimental job it is waste to make a 
more elaborate pattern than is actually 
essary to get a trial casting, but 
mice i lesigi is ree d termined 


ind hundreds or more 


sands of castings required 


each pattern no effort should be spared 
to make tne pattern so pe ect is to 
reduce the molders labor to i Tr! 
mum 

It will be profitable to consider the 
materials used in patternmaking for 





motor work Although for small work 
and air-cooled work alumimum pat- 
terns are usually employed, for a wood 
pattern mahogany or baywood is best. 
For working up and even for with- 


standing varying atmospheric condi- 





tions yellow pine is excellent The 
best quality of vellow pine, dry, 
straight-grained and free from knots 
is convenient to work and finishes well 
However, it is easily dented and if 
molders are careless the wood may be 
split. Teak is sometimes used but it 
does not take a good finish, and has 
other qualities which render it unpop- 
ular for patternmaking. Straight- 
grained mahogany and baywood are 
isily worked and stand foundry con- 
ditions well Other woods are tried 
for patternmaking from time to time 
ut have not been generally adopted 
The question of filleting and dowel- 
g also is important for this class of 
rk Wood fillets are not suitable 
l for rough work Wax fillets for- 
vere popular 


: is b 1s rule they aré 
a2 4 »d iS le the r fillets If , ix 

ts are used small dumb-bell shaped 
bers should be employed of the 
rrect diameter to rub them into 
shape, the rubber being continually 
pped into boiling water. Wax fillets 


l \ t \ ) i . t . 
dithecult to ke t . tt ther 

u t Keep ix ) tne 
arts ot the a put inother ob 


to them is that if the pattern is 


The leather nN le . r¢ Tl popu 
la because tney i ; | xed, tney 
make a neat fillet d t ire perma 
ent Moreove vith SO! practice 
tn skilled ma ( rm i ther 
hllet round th most iwkward s apes 
ising the rubbe is fi vax illet 
N ) pose T et s comparabl 1IoOweVe! 
with that carved fron the solid lum 
he f but it S itogethe too costly to 
carve fillets rou d i IOsSeS Al | bs 
However. tor loos pieces, the fillets 
should always be cut from the lumber 
Metal dowels are nearly always supe- 
rior t wood dowe and, for motor 
work are invariably ised Wood 
dowels usually tempt the molder to 
use ‘his knife and thus spoil the 
dowel, and it is difficult to get a nice 


easy fit even in hard w 


} ae 
ve relied 


upon to remain so 
As with other asses of pattern- 
| ’ ° 
making and molding, practice varies in 


different shops, but the aim of all 


pat- 


ternmaking is to reduce the molding 
A great proportion of 
work can be done 
molding machines 


do 


However, it is questi 


costs. motor 


conveniently on 


and some firms con- 


trive to even cylinders on ma- 


chines ynable if 


making a water-jacl cylinder on 


a machine is idvantageous be- 


cause most of making 


OTK 18 in 


the cores, and the here can- 


be eliminated 


not 


Reduce Molding Costs 


Plate molding as distinct from ma- 
chine molding is frequently resorted 
to. There is also the question of 


whether a job should be molded on 


end or parted longitudinally. Endwise 


molding, experienced molders are 


igreed, gives better results and soun 


metal, because a suitable head easily 
can be put on the casting But end- 
wise molding thas for some _ unac- 
countable reason never been popular 
in this class of work It n be ad- 


mitted of course that much jacket cor- 


ing is more troublesome when a job 
is molded on end 
It is not out of place to consider 


here machining and contraction allow- 








ces It is t Customa to vary tne 
contraction allowance for length, width 
d leignt The contraction S lairly 

I rma | there 1s not usually e¢ ugh 
Variatior n metal thickness to caus¢ 
inequal cooling to a marked degree 
\s a general rule t is safe to allow 
1/10 h per foot for mtractio put 
t depends to some extent on. the 
meta nixture M chi ng all mwances 
\ different shops ut if Is not 
usual to leave more than ‘-1nch tor 
finish, and this is sufficient if the pat- 
ternmaking 1s first class, and the pat- 


tern is properly molded. On some parts 
5/32-inch must be leit but on others 
3/32-inch is sufficient 

Figs 1 to & how details o the 
cylinder, the construction of which is 
discussed in this article We shall not 
consider the endwise method of co 
struction but pr ceed 1 the conve 
tional lines for this class oft vork 

A good understanding of the design 
should be obt Line | bet re cons det vv 
the patternmaking In this class of 
work no real constructional difficulti 
are encoul tered \ the experien ed 
man, such as are met with on big 
work Patterns are invariably mad 
from solid lumber Fig. 9 is a section 
of the completed body of the pattern 
The pattern joints are made on _ the 
line 4 B and CD \s tar as making 
the pattern or its easy delivery fron 
he sand is concerned a joint at CD 1s 
not essential ut the molder has no 
option but to make a joint through 
the valves in order to set the core 





tongue marall tongues is s 
‘*n Fic. 10 The parallel tongue is p 
hans t ter but it takes more ca! 
to fit t proposed to iggest 
est t e for performing t 
various t lescribed thes 
urticle e of the elements 
presupposed, but. it said that 
f para tongues a gaged 
pla | — h , ' . 
indar iter s used t the ma 
bod a satistactory result issured 
S14 { workmen 1 satiohe: 
with a} t made level with dpape 
or showing packing, but it not 


creditable work. 


The pi 
shaped separately 


and / Fig. 9, can le 


glued 


es 


and 


THE FOUN 


section he line GH, Fig. 9, 1s 
shown at |] 1] It may be noted 
that the center of the jacket is on a 
different Pp e trom the cylinder center 
and a decision has to be made as to 








whether it is better to drop the joint 
It is much better in molding and for 
core setting the joint is on one plane 
ind the difh can be overcome by 
dovetailing loose pieces at the ends of 
the body so tha hey can be drawn 
into the mold ter the pattern has 
been de ] vered f1 the sand 
Fig. 12 is a_ sectio1 nf Fig. 9, 
ind shows both joints The botton 
piece A delivers freely but the middk 
piece B ] rcks at the eT! ls ind pieces 
have to ) dovetailed mas explained 
for Fig. 10 These dovetails should be 
made separately from the pattern pieces 
ind may be about 5/16 to . ict 
thick with a quick t iper in. the engt 
s that they vill fr easily Phe aC 
u t ; | I rt ns 
cal rt ! nient be dovetailed either: 
should b vired or screwed But ever 
where a e is not on the joint the 
lovetailing net val od The dove 
tail cat he made sufficiently. lo v nd 
planed fl s} With th surrlace ilter 
Wil | i yu d it ey i ) taste! l 
» any mart »T t 
iF ssembling t atte t would 
rt »¢ satistactory to rely ) screws 
Iding + 4 yart ? | re 12 ta + 
ther jacke rtion shown at Fig. 11 
For good ss work such as this 
utt joint glued and screwed, 
‘ not re il) yest vay \\ 1 l 
yhbab \ ay to tongue t ri two parts 
togethe They mav be glued st a 
q te 1 good i It vould »¢ rota ec 
by irrving the tongues th 
lrical « Is i t Vay ic ss tl 
ter! Som« raftsn vuld i! 
th illets at the junctions o ‘ 
Mus parts t vl mm solid 
r¢ but t Ss ne dl st] 
leather et S yuld re used 
Whether gs t toy t 
der te a 
te i yl \ ) 
) T it £ ? 
7 
| ‘ | He 
’ ; co 
. It ‘ A 
, ed he can 
t ss t . S 
i i 
is t making 1 faste sma 
yosses and ribs However, it may be 
said that doveta are always better 
than dowels, screws, or nails. It may 
be difficult in all cases to get a fillet, 
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ut al necessary ind } mrder t »b 
viate sharp or teather edges, recesse 
should be cut to receive ribs when 
th miuct 1 1, . - 
they must be draw separa ym 
, : 
the main body of the patte " 
recess s-Inch deep is cut to receive a 
facing or rib, this assists cating it 
n rescrewing the patter n addition 
to making a strong lg So times 
ot course sharp edges yT re i id 
able by cons der ible lab rT i S¢ 
, 
quently are sometimes t certail 
parts. This would apply to the facings 
n } } } ' 
and ribs on the main {| ges th 
cvlinders The ribs that ur show g 
plainly in Figs. 1, 5, and 6 between 
the cylinder snould e t to the 
pattern joint If they ha i landing 
ot about inch they i ve secu 
screwed from the int 
The main flanges do not need 
explanation [tf che nder prints are 
turned as parts ) t cvlinders then 
the planed and | . d flanges I V 
be fitted over then 1 screwed trom 
the joint Howeve t is advisab ' 
ta eT them Ss f wor t a i 
tront It motor itte s is all 
ther patterns, taper should be left I 
ill parts that w ifted vert ' 
irom the mold 
lhe most iw \ ] irts the 
tern re the yrrackets r + , 
are snow! eariy ) severa Vie . t 
most clearly perhaps Figs 
/ It might bi poss »] t lal t 
marts exact dupli ites ) ist c 
~~ ee ’ ’ : 
ana Would " POO rac 
\ nde Was b gv i d the re T 
iting type, but it w d be in 
cable ) i sma wy) ¢ this rom 
so nmran\ ist os \ thd r¢ re 
Drawbacks yuld \ to be 
ide by the molder at bot ends o 
the cvlinder and _ the vould vol 
much mor loins» thease smattaw ddacd 
iil I ADO i aking LOCK 
cores which is b t ore Satis 
ltactory Vay re S ) la cr ¢ iT 
the eet being l it of posit 
vhe cores used | re < 1c 
the possphil t\ ) t nber , 
1 * ++ ] 
g she pat B mf i Satis 
act block prints are —_— | . 
; . 
) d 14 | S 1 i l 
ciry + ’ + + } » 
ua ‘ ‘ ‘ 
; 1 a + + 
ect 1 hy. y + 
) 
. 
ring 
- 
nportar T he [ , ' Fio 14 
vy} show e +} ~ Tr) ++ 
I d it b deep is ft ure rind 
. 
prints only Some tt iker 
. Wd } $} , 
would shape lese prints fro t 
correct size at the bottom to or 3% 
«1 ’ ‘ 
inch smaller at the top, and the 





corebox to suit, but it is oper 
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tn ylinder core and that part 0! ven if the vaiv 
st examining tl cores oO ; rt the cores 1s 
1 to make that part t Figs. 22 and 23 
n tl linder sid t t ox for the part 
ve linder cor ' ne : Fig. 23 5s as 
i difficult t once presents its A, Fig. Zé \s 
vould not be possibl vhen ring vidth of tl ) 
t set t cores b iuse ) t pieces 10! Conve 
é core which is between the fillets The dove 
nder and tl valy Che I end are, of Irs 
ictical way s to car 4 print »f the ‘centers 
the enter yr the cy ict I the icket Deing 
nder cores change near e fl [The cylinder bo 
1 templates should be used to mal made as shown 
e that th shape tollows t vat ind the fillet thi 
I grain at righ 
f foot or bracket corebox is inder A better j 
npat tively sim p! It is i iIrat S ybta ned by it 
x with a bottom or vl 1 preces the sid yf tl 
presenting th linder nd th I sharp-edged fillet 
» ot the rib i! screwed \ he d vetalls 
S i fairl dec ) »X t sho ild I { isil I l ire us 
-" say f t rremaker to ft must be sc1 
S t rewed and t After th ré 
] + i} , ‘ ) ) ¢ ] t | vit 
. it dc it necessart the dovetail 
r! . one 1 4] , ' ai wt - O} 
x ire d l It w to t lovetails 
‘ + 1 ’ ] ) ‘ ? | . ‘ 
7 
* tas . t ‘ , , er 
‘ wae feam the mam drawing “2. 
» ¥s It would be necessat to 
nt tl x on the lines AB and CD. 
e] part } It would not takes mor vate 
to carve th thre parts have ret consid 
t t . ! gle pieces Oo tions, Figs. 20 a1 
Fig. 16 sl! st lind mort arl tha 
: T top i 1 bott 1 i ‘ vould lo 
ts the part Hi, Fig 15 From the the ‘ | " i 
ikers” 1 t ol lew this is t valves id it is 
st awkward part of the ‘box This than the core I 
n e either cut through the Jock and thus | 
t f the x O thickness lett mad | dovet 
ii will form a bottom e other the box as show! 
rte + ¢ OX y not s+ ult yiit 20 i d ?1 | 9 
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the re Th linder body pieces the top be ‘ec th core s turned out so that slight alterations may be made 
( { { ( Fig. 2 nust be istel | t the OX Phe advantage i the before the work is actually ut in the 
to dowelled bat is uready ( yattens ) g rossWwis¢ stead ) hands of the foundry Is to ) ym 
cribed for the other jacket box lengthwise in the box is that room is mended in complicated w S 
We ma mw yricfly lescribe ( left for mn g up th cores Fig. 19 character 
st icket »N Th }0 t view F § 5 M l \ \ ) t! Varive chest [ 1¢ ribs whic ire S \ é 
18 | Y vette inderstood by showing that the ) hes rt various views connecting tl ind 
‘ ( to I: y ) i d 4 Fig } separate is ype s ) outer “ ] neta misre 
S | t t ] ( mpenings | 1eT if Va s sma cores Pi erable ] It 1s Satis ry 
di eters a t i ) th Va tne cy det \ s ces \ to S nply screw t t t 
i¢ mediat beg to spread and » consider tom yr sides ind ‘ ) 
t ! Ke npossib] to s ( Ne tm : le s de l core Whe rhe ¢ é 
10 m the botton ) t corebowr to pre r subs ) xes roint they should } ed ) 
portions that are inst the draw, but scretio ’ doing so made of lumber sufficiently thick to 
1 be clums\ »b and there ss é res tt su illow of a templat ) 2 t whe 
the tive but to fast port | ( leter g hey joi the metal 1 the rac- 
entire te i MOCKS to ross I clat pos $ tne iid tice ot lett g is t S led f 
ttens a dicated I Fig 18 ) e practi gad v set some  patternshops S 1 ) y]- 
thie dott d cs i 1 d iW trie ! ( d t ‘ rie l ] Ww ¢ 1 Wiriere 0S s 
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HIE feasibility of welding cast umstances If it do not interfere Tine 7 Q ] 
iron sections of widely di- with the part functioning, it is well shows a weld { cl] nt 
vergent sizes and shapes, is a le on completed to the cast i1 S ame 
question that arises nearly In considering cast iron repairs by the a power press at the pla { Le 
( day in various industrie The process, it should be borne in mind tl 1 Sheet Metai Works. I: Hobok« 
llowing explanation recently was_ pre the weld material is steel with practical- N. J. 
pared by the Met & Thermit Corp tw he shrinkage of cast 1 Th 
Ne York, regarding the condition ictor is of no consequence where the 
erning cast iron welding, by use ot — sectio o be welded is approximately To Melt Steel in a 
ts material ire or circular However, where the i a . 
Ste is the welding material employed length of the section at the fracture is Induction rurna 
nd consequently the metal at the re- four or five times the thickness, the (Concluded fron age 9 
paired point will consist of a mixture of difference in shrinkage will be shown by ; , 
teel and cast iron. The graphitic carbo ne or more minute cracks perpendicular ¢ put in [he brick 
ii the cast iron unites with the steel to the line of the weld and extending ‘? be replaced, and a oximat ' 
resulting in a Imgh carbon steel which th ie weld material only ‘hese per cent of the material of th ed 
usually can be machined only by grind- cracks will be found in thin welded ig which is torn out is med 
ing The material is not so brittle a ections, but not in secti which have ‘CF use ture ngs The total 
ist Iron and is stronger physically i large area. The cracks are not im- Me To ng rol time of 
The uperheated steel produ ed by the j tant, s rie I pal lel to he line ti fail Are to the en L the start 
eaction ¢ this type of welding fuses ° train Ing? © on the \ earth s irom 
k into the ractured parts 2 or 3 Where the let 1 fracture not 0 to 60 hours tot : b 
Jie on either side, and the whole t] our or f times the thick- yt man-hours — = > it 
ma olidifying at one time effects the ness at where the subsequent machining 120 The work aK 
repal The excess metal may e ft ‘ r indi S laimed ubor, und I re Sup . Phe 
moved terward or not depending I that a thermit weld ca é de success- ite of the 1 s long, the st one 
n ru used ti  } ts 
Tho t ré¢ . 
4 . tt n ry a * 
| iT< re n N« \ 
York is interest t 
ind t ts as t 
” With thie 
ex! trons t 
l g it 125 Wes Fit sé t 
stree \ mate s > 
p ed | 6 xh ts will 
, ont, to th embers ‘ 
} rus but Iso ) he oe ) 
FINISHED WELD AS IT APPEARED BEFORE THE POURING GATE AND RISER ! Che dates will be need 
WERE REMOVED is soon as they are decided upon 
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Instead of Being Regarded as Special Jobs Necessitating Individual 
Rigging and Methods, These Castings Are Handled in a Routine 
Manner as Part of the Days Work 


ETAILS published recently in 
Tue Founpry describing the 
methods employed in making an 
ingot mold casting weighing 85 
tons, by the Brightside Engineering Co., 
Sheffield, England, presented points of 
interest to foundrymen in general and 
to those in particular who are familiar 
with foundry operations in the Pittsburgh 
district. The casting referred to was of 
the occasional type and _ consequently 
made in loam. The mold and _ core 
were built up to a skeleton pattern. A 
description of the method employed when 
castings of the same nature are made 
on a production or quantity basis is of 
interest 
Figs. 2 and 4 are views in plan and 
cross section respectively of an ingot 
mold casting 13 feet long by 7 feet 3% 
inches average outside diameter. The 
metal mold section showed an average 
thickness of 16 inches. The iron mold 
was designed to form octagon or 8-side 
steel ingots 
The ingot mold castings are made ap- 
proximately 2 feet longer than required, 
the extension or shrink head thus formed 
eliminates churning and gives a_uni- 
form density from end to end of the 
casting As leaves the foundry for 


the machine shop, the casting weighs 


~~) tons 


Here it may be noted that the foundry 


BY JOHN H. EASTHAM 


under discussion is well equipped with 
standard interchangeable jobbing flasks 
of circular design, varying in diameter 
from 48 to 100 


being 12 inches deep. The manufacture 


inches each section 


of these flasks will be considered on 


another occasion. 
Pattern Bidded in Draq 


Usually the crew employed on the job 
comprises one smart young journeyman 
molder, one apprentice and one helper 
\ circular drag flask 100 inches diam- 
eter is bolted to a suitable bottom 
plate laid level on the floor. It is 
rammed solidly full of floor sand and 
struck off level 


than the pattern core print is dug out 


An area a little larger 


and swept out to correct depth by a sec- 
ond strike The pattern afterward is 
lowered to place and a parting made 
flush with the lower edge of the pattern 
and the upper edge of the flask. The 
first cheek part, short barred or chucked 
at appropriate intervals, is now rammed 
being closely hook gaggered to avoid 
trouble later when removing the pattern 
Gate sticks as shown at Fig. 3 are set 
to position diametrically opposite’ each 
other 

These sprue sticks as shown in the 
illustration appear to be full length, 
but actually are made about 4 feet 


long and are drawn up as the ramming 


progresses. This is done to facilitate 
their withdrawal from the complete mold, 
if they were made 12 feet long, their 


] 


removal would be almost impossible 


When ramming the second cheek, or 
some 15 inches above the base of the 
casting, the first pair of inlet gates 
are bedded in | hey are tapered to al- 
low of their easy inward withdrawal. 

At the 


cheek part, a second parting is made, 


upper face of the fourth 


the first pair of trunnion cores being 
set to their positions as shown while 


ramming the third cheek Succeeding 


operations from this point are a _ repeti- 
tion of those just described, a_ barred 
cheek, well gaggered, being used above 
each parting. The mold, 14 feet high, 
is divided into three sections 

The problem of filling the flasks with 
sand as the mold grows higher is over- 
come by the simple expedient of piling 
up, as close to the mold as possible, a 
set of empty flasks for the next cast- 
ing to be made. The pile is covered with 
a bottom plate and used as a sand plat 
form from which the floor sand is 
shoveled into each flask \ crane-op 
erated, grab bucket dumps a load of 
sand on the plate as often as required 
The facing sand for the lower courses 
} 


is banked around the pattern by the 


riddle full, but later is dumped on the 


top face of the pattern by the grab 
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PLAN VIEW OF CLOSED MOLD READY TO CAST FIG. 2--LOOKING DOWN ON THE FINISHED CASTING 
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OF FINISHED CASTING FOU 


and shoveled down from there as 


bucket, 
needed. 


Pneumatic rammers are employed ex 


clusively. It is estimated that the time 


and fatigue saved by their use on a 


job of this size is approximately 50 


per cent. An estimated time allowance, 


with a bonus for its reduction, insures 


the close attention to business of both 


R TRUNIONS ARE CA ST ON THE OUTSIDE 


one operation, and lowered fairly level 


on a set of heavy blocks on the shop 
floor. The pattern then is forced down 
by the simple expedient of slowly lower 


ing a long weight of 2 or 3 tons down 


upon a little packing or a_ flask part 
placed on the pattern. \ couple of 


pieces of flat iron placed on the flask 


edges prevents damage to the mold by 


TO FACILITATE HANDLING 


prior to the usual oven drying. After 


the mold is dried, the drag part is 
lowered into a 
deep. The 
and centered 
cheek 
joint and tight bolting eliminates the risk 
7 pouring. 


pit about 9 or 10 feet 


core then is set to place 


from the walls of the first 


section. A fireclay roll on every 


of a run out while 


The coremaking needs little comment, 


vertical corebox 15s 































































































journeyman and apprentice, they in turn the descending weight in the event of save that a divided 
keeping the helper busy by their united the crane driver not checking its drop used, strongly braced to insure perfect 
efforts. To quote from Kippling’s “Cer- in time contour The slightest deviation from 
tain Maxims of Hafiz:” ; correct internal design, swells or scabs, 
inate aa in Pourcd ma Fit ; 
With a “weed” among men and horses, would cause the ingots to stick, and pre- 
Verily this is the best, [he mold next is parted at each joint, vent their removal from the mold. For 
That vou work him in office or dogcart each section first being marked to show’ the same reason, steel facing compound 
Lightly, but give him no rest.” the correct pin holes to prevent mistakes is used on the lower half of the core 
The ramming completed, the sprue when finally assembling the mold The The sand is rammed around a _ tapered 
I I : 
sticks are drawn out, the mold and pat- nlet gates are drawn in, and the wh column with a flanged base. A number 
tern hoisted away from the drag at surface thickly blackwashed and_ slicked f cast iron reinforcing rings are lowered 
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FIG. 5—CROSS SECTION Ol} 
FIG. 6—THE PATTERN 


IS PUSHED DOWN A 


CLOSED MOLD SHOWING METH OD OF SUPPORTING 
SHORT DISTANCE AND THEN 


LIFTED OFF, BLAC KED AND FINISHED 


OUTER END OF LONG RUNNER BASIN 
THE CHEEKS ARE 























_ , Q?? 
lanuarv 1, 1Y 
, nil “aes: a 
™ Xx ind Ve Feu ( 
it sulta ( wmtery ils 
own in Figs 5 and 6, the mold 
poured trom tw sides, trom two 
M-ton ladles Cast iron mner boxes 
ee iilectrated a: id from th nm 
\}) u a tl al ¢ aidi ( ait 4} 
Tact I if nok stoois Or pack 
; , 
g on the edge le pl The elo 
gated pair of runners are necessary wher 
ng wit two ladles to avoid crane 
sions ( ¢ OXeCsS are cast 
ig ed Ca n d to aid 
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When bricked on both 


portation 


ides and bottom, loamed up and dried; 
+] oe ae * ot] lieel 
ney will last tor months with a tti¢ 
- ee of. x : send 
oucning Ip eacn Limi tney AQT¢ ised 
Howe ¢ ( iowest yx nt ot th runi I 
OX nus Kept at i € eve 
al € g st point oft a sers s 
tha ie runner is neve e! tu 
’ 1 , 
neta Che nerest skin V1 idinere to 
the sides and bottom « Te inne a 
; , - $99 ’ 
ne case I a iadie o ot meta 
( lose ttention h ate slages 


19 
pe sand ]* 
SIZE Is necessary I ling \ 
alt is called whe 1 is 14 in 

r so Irom tui tne na ) MY 
poured in_ slowly ass} eC 
« Casting \ ré est \ inalvs 

the semustee xt ( I \ » 

n, 150 per cent: s 0.06 p 
ent; phosphorus, 0.23 ‘ ‘ t 
genese, 0.85 per cent Chese casting 
were regarded as par t the regula 
routine and ccasioned no comment 


W hat “One Best Way To Do Work” Means 


HE “One Best Wavy To Do 
Work” is a phrase that sum 
marizes this method. The 
best available way of per- 
forming the work is. discovered, in- 


stalled and maintained, and through this 
process, production is increased without 


waste of either the human or material 
element. 
The discovery and use of the “one 


best way” is no departure from the pro 


cedure of “scientific management.” {t 


determines what methods scientific 
management shall standardize and main- 
tain. It implies not only the intensive 
study of the material element, in which 
the metal industry has excelled, but a 
similar study of the human element. 


This study supplements the findings of 


those in the industry with the investiga- 


tions of educators, psychologists and 
psychiatrists outside industry. Installing 
and maintaining the results of the in- 
vestigations requires the use of the en 


mechanism of management, with an 


tire 
emphasis on supplying the necessary in- 


centive and reward, if that durable 


satisfaction is to result which keeps the 


entire process in operation 


Careful Observation 


The best way” is discovered 


through motion study and fatigue study 


“one 
Retter wavs” of 
that 
more or 
if the 


doing work, or ways 
discovered by 


but 
and 


appear better, may be 


less careful observations, 


“hest” wav is to be found 


ie improvement is to he measured and 


study and _ faticue 


Without 


e thought to he 


maintained, motion 


must he used these, a 


} 


tudy 


method may better, 


which is really no improvement, or a 


method which reallv is better may be 


and rejected because the proofs of 


ts excellence are not at hand. 


T} f method is al t 
e user of a method 1s almost never 


le to judge of its fatigue as com- 
presented before the Columbus eon 
Foundrymen’s association 
Gilbreth, eonduets a consulting 


Montelair. No J 


a paper 
of the 


Frank B 


Prom 
tent American 
w“~ 


author 


engineering office at 


BY FRANK B. AND L. M. GILBRETH 


The 
render 


pared with another method. inter- 


ference of old habits will the 


results so unsatisfactory to the user as 
well as from the production standpoint 
that the method is likely to be dis 
carded without being used until it be- 


comes a habit and produces satisfaction 


to the user and uniformity to the pro 


The 


measurement 


duct “one best way” provides for 


and maintainance until it 


has demonstrated its superiority 


It also provides for continuous and 


cumulative improvement. We hear much 
in these days of the necessity of “stimu- 
inventions,” of “extending an op 
the 


These must be provided for. 


lating 


portunity for creative spirit,” etc 


Under this 


plan, they are provided for through the 


mechanism of the suggestion system, 
which has an important part in the de- 
velopment of the “one best way,” and 
which never performs its highest func- 


tions except in connection with the “one 
best way.” 
The 


supplies an 


‘one best way” to do work, then, 


aim for efficiency, a sum- 


its results and a method for its 


We 


foundry that 


mary of 


evolution have seen, as yet, no 


not offer 


We 


has 


does opportuni- 


saving have vet, 
that 


and is 


ties for seen, as 


the “one 


that is 


no foundry derived 


hesit wav” using it, or 


undertaking such derivation 


In our work of discovering occupa- 


tions for handicapped, we investigated 


foundry operations in co-operation with 
the Red Cross Institute for the Blind 
We found there craft skill and diversity 
of onerations—an ideal field for motion 
and fatiwue economy We were able tc 
discover certain processes fitted for 


blinded workers, and also to make a 


survey which showed the foundry to he 
a field for standardizing processes and 
ncreasing output enormous in its pos- 
c hy] tres 

he lay must come when_ every 


foundry will undertake to standardize 


ves, smner-standardize, its processes. Re 


sults will come quickest if, instead of 


undertaking the work separately, the 


foundries combine to establish a labora 


tory and to make the fundamental in 
industry 


vestigations for the entire 


You know that apprenticeship methods 
are medieval: and that work methods 
are unstandardized, inefhcient and waste 


You know that craft knowledge, 


skill, 


are not conserved and transferred in 


ful! 
craft knowledge 


the 


and engineering 


industry as they might be. 


The 
proven 


best 
itself an 


“one way” to do work has 


efficient method wher- 


ever it has been scientifically and per- 
sistently applied. It 
itself as 


activities, including those of the foundry 


has demonstrated 


successful in many diversified 
lt does not do away with or depreciate, 
or underestimate the past 


individual 


results of 


successes or achievement. It 


does not entail introducing strange and 


alien factors into foundry development 


it is a method applicable by any who 


desire to use it, and who are willing to 
learn to use it It not only must be 
used, ultimately, for permanent success; 


you have used it, unknowingly perhaps, 
wherever vou have been = successful 
You will gain most and quickest by 
using it scientifically 

Study the Records 
Measure and record what you do 


Study your records. Determine the most 
Note 


Improve 


for 


pos 


im- 


efficient method opportunities 


improvement. wherever 


sible. Lay out lines for further 


provement. Install and maintain con- 


ditions which insure the best available 


and im 
This is 
involved by 
Do Work.” 
applicable to foun- 


taught 
offer 
outline of the method 
“One Best Wav to 


method 


method heing practiced, 


proved as opportunities 
the 
the 
This 
dry 


the 


It remains for vou to decide when 


where and how far it shall he applied, 


and decisions will 


vour influence not 
only vour own industrv but national and 
mternational prosperity 





Improve Practice in Radiator Shops 


Slight Changes in Equipment and a Thorough Organization of the Work 
Increases Output- Cores Made Without Stiffening Rods— 
Same Pattern Used for Cope and Drag 


BY H. E. DILLER 


PECTACULAR changes have’ with the exception of a few companies. molding and pouring operations hav 
been made in the casting in One firm operated a system of molding succeeded in greatly increasing the out 
dustry during the past fifteen and sand conveying, known among the put per man. Years ago one _ molder, 
or twenty years and the radiator shops as the ferris-wheel sys- buddying with another made 38 to 40 
modern foundry with its multiplicity of tem. Another some years ago built a_ links a day, one in a mold \ rollover 


machinery and equipment has a radically molding machine which not only made 


board with the drag pattern on one 
but set the chaplets side and tl 


different appearance from the shops of the cope and drag, le cope pattern on the other 


the past where the wheelbarrow was and cores, closed the molds, carried them was used. Each molder set his own 
the chief transportation medium and_ to the pouring station, then shook them’ cores, poured his own molds, and cut 
molding machines where they existed out, deposited the castings on cars and his own sand, leaving it in a long row 
were crude Sand conveyors in the returned the flasks to the starting point. and in the morning started to mold at 
larger foundries now carry the molding This machine was extremely complicated the end of the row, moving along with 
sand directly to hoppers above the and never got into production work his pattern as the molds were made 
molders’ benches and complex molding although it did succeed in producing a Now a molder makes 80 molds a day 
machines turn out vast quantities of few castings Because of the immense and each mold forms two loops instead 
molds. amount of sand required and the ease of one. Thus the molder makes 160 
In the manufacture of radiator with which the light molding machines locps compared to 38 or 40 by the old 
loops little has been done in the way can be moved along with the sand row, method. However, he uses a movable 
of developing complicated machinery sand conveying equipment is not com Hask-lift machine and does not set cores, 
monly used in radiator plants peur the iron nor cut the sand. Special 


t} 


t 





1e metal, 





ists sect the cores and pour 





The successful changes in mechanism 





slight, but these innovations one man being able to set cores for 


a rearrangement of the molds made by a number of molders 





FIG. I—MOLDS FOR RADIATOR LINKS ARE MADE ON FLASK-LIFT MACHINES USING 
a THE SAME PATTERN FOR COPE AND DRAG THE INSERT ABOVE ILLUSTRATES 
~ The, THE FINGER-TYPE GATE, WHILE THE LOWER INSERT SHOWS THE WAY IN 
WHICH THE LOOSE GUIDE PINS ARE HELD IN THE FLASK 
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and the pouring off gang takes care of 


the entire shop. In this way a man 
may be trained quickly to operate a 
molding machine the main requirement 
being to ram the sand properly, the 


shallow pattern drawing easily as the ma- 


chine lifts the flask. Core setting i5 
more difficult than molding as the cores 
must be exactly in place, but most shops 
have imspectors who frequently measure 


the distance between the core and _ the 





- 








FIG. 2—CORES ARE STACKED AT THE 
END OF EACH ROW OF MOLDS 
mold to imsure that the cores are being 
set properly Pouring off also requires 
considerable training as the men must 
work in gangs and pour the various 
sizes Of radiators at different speeds 
Another way the work has been made 


easier is by lightening the equipment 


ounces off each 


flask, and 


wherever possible; a few 


smaller 


ore dryer, a slightly 
numerous other changes along the same 
res have made the handling’ work 
easier. Too, the molders no longer cart 
ry the iron in hand ladles, but it is 
brought to the molds on trelleys or 
some other mechanical conveyance 

H mndli ] thr ( har j 
The operation of the plant of the 


Dunkirk, N. ¥ 


method of pro- 


ontinental Heater Co., 


rates the modern 


cing radiators and boilers. This plant 
vas built about 6 years ago and ad- 
ntage was taken of the most modern 
ethods n radiator production The 
ulding is of steel frame construction 
th brick walls and steel sash. Two 
uitors in the roof carry off the smoke 

| steam from the poured molds 
The stock vard is covered with a 5 
1 traveling crane with a 75-foot span, 
built by the Shepard Electric Crane & 
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Hoist Co., Montour Falls, N. Y. The 
runway is 195 feet long and extends 
above an overhanging platform on_ the 
level of the charging floor. Pig iron 
is unloaded from cars by magnet and 
each car is piled separately. To get it 
to the charging floor it is stacked on 
wooden skids and lifted by the crane 
The skids are taken to the charging 
floor by hand lift trucks made by th 
Lewis-Shepard Co., Boston Here the 



















conveying the 


interfere with stock 


the cupola 
The mixture is 


together with all the home 


sprue made by the foundry. Silicon in 
the iron is kept around 2.0 per cent and 
produces a metal soft enoug machin¢ 
asily The phosphorus 1 between 
0.5 and 0.6 per ent to gy the metal 
Huidity Sulphur is kept as W as pos 
sible and seldom . 0.1 per cent 

lit nanLanese i i 6 > 
ent 

Originally two « i i 
ne side of th | 
45 inches and. th ' t 54. inches 
Later a larger cu i 66 . 
ming was erected on t pposite sid t 
the molding department Phis ipola 
now is used almost x sively Che 
melt is started shortly after noon and 
metal runs from the cupola continuously 
from then until the end of the heat 
The method of handling the iron is 


illustrated in Fig. 4 > which 











FIG THREE MOLDS ARE CLAMPED TOGETHER FOR POURING—THE LOWER 
MOLDS EXTEND SLIGHTLY BEYOND THE EDGES OF THE ONES AROVE 
TO EXPOSE THE POURING GATE 

harges are veighed on a_ platform pola g prepare : 
scales and the pig iron 1s charged int e spout wh . two 
the upola \ hand Che spruce is hinged sect Ss is § \ 

brought to the varging floor in whee the heat is started es f 
barrows and after being weighed is the s t ar roug geth ind 
orke nt 1e cupola Coke is lifted np The brick 4 act as a diaphragm 
to the platform by the crane in boxes » hold back the meta skim the 
which are handled by the lift truck slag With ai 1%4-in tap e the 
\n elevator also has been installed to metal and slag run fre trom the 
carry material to the charging floor tpola The slag, being held back by 
With this elevator available a_ break the firebrick diaphragm flows off the spout 


down of the crane would not seriously 


while the metal flows off a spot at 
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latter is not 
ction turned 
also 

lower edge. This 


he heat and 





a! the 
ali (Ale 


| mixing 
cupola til . it} Way 
which 
oe aired 
ng ladles can be 
the mixing 
I beams and 
be noted 
chain h 
ttached to the yoke I the ladle, but 
of the chains also is connected 
the handle. [his prevents the 
from tilting. The metal is carried 


2 er Ye 





FIG. 5—THE DRAGS OF THE SMALL 
BOILER SECTIONS DIFFER FROM 
THE COPES ONLY AS TO THE GATE 


who pour the iron act molders in 
the morning. Pouring onl requires 
four men. T ther molders 
continue molding all day 

All the molding machines f 
tion, of ich the company has 13 
of the type shown in Fig. 1. 
' 


operate this particular machine, but the 


machines which make the smaller loops 
are operated by one molder. Two of 
the latter machines are placed together 


so the molders operating them can assist 





td 7 Mt 


4—A NOVEI CUPOLA SPOUT 
KIMS THE SLAG FROM THE IRON 


THE COPE PATTERN, SHOWING THE GATE AS IT DIFFERS 
PORTION OF THE GATE IN THE DRAG, FIG. 5 
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each other in lifting off the flasks 
As may be noted in Fig. 1 the machine 
s on wheels so that it may be moved 
along as the sand in front of it is used 
and the molds are stacked behind it 
These molds are stacked three high for 
pouring. 

To make the mold, parting is first 
shaken over the pattern to prevent the 


sand from sticking. In winter, the pat- 

























FIG. 7—THE CORE FOR THE LARGE 
BOILER SECTION IS SET BY FIVE 
MEN 


tern is kept from sweating by heating 
it beneath with a gas flame. The gate 
sticks and the chaplets are then set. 
The points of the chaplets are put into 
holes in the pattern and the _ broad 
base is surrounded with the sand which 
s shoveled into the flask. This sand 
is then tucked around the edges of 
the flask bars with the pean end of 


he rammer after which the sand in the 


t 
re flask is‘ rammed with the butt end 


nrir 


After striking off the top of the mold 


e gate pins are withdrawn and pipes 
i p t on the to 1and es t the flask 
1 - + 
puuing aii two gs ca 
le of th i € af! sed and 
irry t flask \\ t I t ther 18 
¢ : | | 
( V two 10 S i | S a drag 
© turn d OV n the ench is indi 
ated in Fig ] t I t s i » 
Ss carried e drag it 1s to cover 
rc] 
A the flasks Tor ( Ss IK i 
urefully ma ned nd the 9 ‘ 
es are located accurately so that t 
ea interctl ceahle TI , ame fi L- ’ 
e€ interchnangeabi¢ ne Same asK Ca 
’ too ff 
used either for a cope or a drag 


he guide pins also are interchangeable 
and when one mold is closed, the pins 
re lifted out and put in another 
‘ag. One of these pins in place is 
»wn in the lower insert Fig. 1. The 
nger type of gate used on some molds 
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mold ready for closing, set t 





illustrated in the upper insert As for the tips of the chaplets in the cope 
cope 15s made from the same pattern — t rest upon to prevent t T trom 
drag, the upper section t the rising when the metal is poured Che 
is of identical construction as that importance of the accuracy yt the net 
in the drag and so a_ basin ‘f the chaplets may be stimated w 
the finger gates is formed and it is considered that t thickness 
to trap any slag which might the metal is only 5/32 
found its way into the pouring being a shade under 1 a. thick 
Another method of pouring 1s As has been said an inspector occasiona 
h a long heavy runner at the end ly measures the height of tl iplet 
to insure the correct tf knes f ta 
" ye obtained 
Cores O€ da 
Every convenience must be extended 
to the molders setting the cores as they 
must work fast, only tw ders being 
employed in setting the 2000 res 
needed for the molds put up on 13 
machines each day l have the cores 
convenient to the molds, they are brought 
from the core room by the monora: 
system in wooden carriers having two 


loose boards across the front to hold 
in the cores. Some of these carriers 
are shown in Fig. 2, standing at the 
ends of the rows of molds 

The molds for pouring are stacked 


three high, with the lower mold on a pet 





THE MOLDS FOR THE LARGE BOILER SECTIONS ARE MADI iY A SAND 
TrHROWING MACHINE NOTI THE ARBORS AT ¢ FOR SUPPO}! NY 
THE CHAPLETS 


5 ected to th asting cham forated cast-iron bottom board, as show: 
two broad runners with extreme in Fig. 3 It may be noted that ea 
utlets This is sometimes tier of molds is placed a little back 
a feather gat { the one beneath it to clear the pour 
uumber of drags are made first ing basis. In this way the lower molds 
ne of the molders who sets the may be poured first and then the upper 
has an opportunity to get the ones. They are clamped for pouring 


ve cores and by placing a east-iron perforated cover 


square tinplate pads on the core plate on the top mold and tightening it 
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made on two flask-lift machines similar 
to those used for radiator links. How- 
ever, the flasks are carried on a_ yoke 
attached to a trolley by a chain hoist 
\ difference in the molding from that 
practiced in making loops is that after 
the sand is rammed with the hand 
rammer, the molder goes over the sur 
face with an air rammer to pack it thor- 
a 


ughly. With these castings, as with th 


? 
} 


he same flask is used for either 


ir ops t 


the cope or the drag However, the 
gate is different in the two sections 
is may be noted from the drags show: 
r Fig. 5 and the cope pattern shown 
Fig. 6 The metal flows through th 
cope and is distributed by t ner 
l the drag to the legs f th oil 
section 

Molding the larger boiler sections must 


handled differently from that of tl 


smaller sections as the flasks are a great 
deal larger and much more sand must 


handled. Notwithstanding the size of th 


ot 


ete. th: oe ; PS a ®g flask which is 4 x 7 feet, 10 inches 








hia } 7 } } } 
: — nign in tl CO ali / ncnes nign 
FIG. 5—METAL IS POURED INTO THE MOLD THROUGH A GATE AT EACH END a pe and inche ig 


AND CARRIED ENTIRELY AROUND THE MOLD IN A RUNNER, ENTERING in the drag, the principle of taking the 
rHROUGH NUMEROUS SHORT GATES machine to the sand instead of bringing 
the sand to the machine is used. Th: 
with a yoke hooked to the bottom board on dling device, but the boiler sections are machine which is of the sand-throwing 
both sides and pressed against the top so much larger that equipment must be type was built by the Beardsley-Pip: 
mold with a screw In Fig. 3, one of provided for handling the molds. Fif Co., Chicago. It travels on a track 150 
the pouring gangs is shown tightening teen different sizes of these sections are feet long The molding floor is coveres 
the screw on one set of molds [Two made by the company to form 254 by a 3-ton crane built by the Whiting 
sets are poured at a time and the clamps boilers ot different capacities All of Corp., Harvey, 1] Phe ram is 
arc then removed and placed on the’ the sections are 7 inches deep, but vary span of 30 fect with a runway 17 
next two. In this way six molds with in weight from i85 to &825 pounds, th feet long. 
two loops in a mold are poured from _ largest being 36 inches high and 6 feet ae ee eo 
cach fadle of iron long The 7-inch cross section , Of ithe stationar. twee wes itetalled tu 
The radiator loop, the largest of which course, cored and has 95 ie inch thick he work of bringing the sand to this 
is 38 x 9 inches, may be made two ness of metal in the walls machine was found to be too laborious 
in a mold without any mechanical han- lhe smaller size boiler sections are The movable-type machine travels under 
own power, propelled by an electri 
motor operating a gear on a piniot 
track, as may be noted in Fig. 8 
Gai Or Vaci 
Four molders and a forema ire r 
juired to perate s machine and 
these men wethe \ two the 
vho prepare and help set the cores mak 
17 molds a day Arbors which act as 
ittons to support the chaplets are firs 


) + 


“ct on the pattern, as indicated at ( 


Fig. 8 Facing sand then is siftec 





ver the pattern and after a littl 


ing sand is thrown in by the machine tl 





sand is tucked around the arbors and 
into the corners of the pattern by hand 
The flask is then ready to be led wit 
sand which is done by moving the hea 
the sand-thrower over mold sev 
ra! times, filling in a few inches eac! 
Pp aroul l \fter t tlask s Ile 
vith sand, the top is struck off an 
vented with vent wire Then wooder 


b ttor bo rd 1s piacer ver t th 

FIG. 10—LINKS ARE CLEANED BY PASSING THEM ON A BELT UNDER TWO . - ” placed and tl 
SETS OF REVOLVING BRUSHES, TURNING THEM AFTER THEY PASS mold is raised by the crane and set in 
THE FIRST SET place \ll of the drags are made first 
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ARCE ROTLER-SECTION CORES ARE HANDLED Y THE CORE ROOM B \ YORE OPERATED 


copes le Ss may 
of the the mold 


buttons | at 


THE RADIATION COREROOM IS ARRANGED FOR RAPID OPERATION-—PLENTY OF SAND IS PLACED BEFORE THE 
COREMAKER AND A RACK TO RECEIVE THE CORE IMMEDIATELY BEHIND HIM 











FIG. 13—THE LINKS ARE PRESSED 
HYDRAULIC PRESS, MALLEABLE 


¢ r 
é \ ra 
nent picks up water ; 
l 
} mold ind. stiftens i 
F ld 
’ 4 TY 
‘ rie | 1eEs¢ ores iré 
( Wo’ \ l ar le id 
1 Y P ed 1 air hoist 


was turned and lifted off, bein 


the floor behind as shown. At 
nav be noted two coremakers forming 
naller core for a boiler sectidn, wl 
foes not require an air hoist for 
Speed A ed im Core K 


The cores for the radiator 


nade in an adjoining room. These 


produced rapidly, one coremaker 


as nanv as 6030 it the argest 
res which ro in the molds 
$8 x 9 inch loops The sand 


‘ith an oil compound made by 


Kellogg & Sons, Buttalo Che 


eeled from the mixer whicl 


a orner otf the room ncalt 
nf and l ( ed ipon 
I 1Z SHOW 1¢ tront oft the 
( I rack behind t 
i \ core x ms ne 
re dryer 1 Ss the 
C ( sicle thie 
cl remaker ps 
ot d arms e1 
en tie then tuct 
\ l strike t 
\ 1¢s vith 
print l hig 
| the F put 
¢ X take! ind t] 
¢ ‘ is Dp ol the 
l 
mad the oremaker Th 1s 


» stiffening rods 


RADIATOR 
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rO JOIN THEM 





] 
iti 
; | 
| y 
, >. aiit a 
350 degre 
t no eteé — 
Ss essen 
empecrature “ eXat 
aked so ard 
\V tne moite 


it, and also wil 


1 


intil the metal set 


vens ust d 1¢ 


small boil cores 
oops, and 
makes grate bars 
gS The latt 
lded n the floor 
I] r Castings a 
nes 
s out the molds 
onveniently fo t 
s to the clean 
sand | 1S 
ng nachine 
Iry Equipment 


ne piles the sand 


r n tor t 
Ca s T 
e ¢ . 
\ 
n ull system 
r 
sal 
osened a te 


ON AN 


F > 
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n endless belt passing under two sets 
f revolving wire brushes. Iron cleats 
re attached at intervals along the sur- 
face of the belt to hold the loops above 


he belt so that the brushes will not 


wear it. The machine is operated by 
three men as indicated in Fig. 10 
One workman places the links on the 


belt and they are carried under the first 


set of wire brushes under the hood. The 
rer standing between the two hoods 
s the oops ver as they pass In 
this way the other sid s cleaned by 
ce s nd s f brushes 
¢ Toul ry s neans all Ia 
radia shop s t istings must be 
nachined, assembled and tested. At é 
eft, Fig. 13 is show n the iwdrauli 
issem ng nacnines \ fte the l ps 
e machined they a rought to the 
ssembling room and nalleabl ! 
) s coated w 1 i ¢ ent paint art 
pressed into the tappings A number of 
loops to make up a radiator. sect 
re pla ed m the press and pushed t 
gethe Usually seve radiat S 
Ss are on the press at the same time 
ire is taken in painting the nipples 


see that no paint gets on the inside of 
e nipple because it would be washed 
tt by the steam and would then clog 
he system \fter the radiator is as- 
scmbled, it is taken to the testing floor: 
and connected with the water tap after 
the outlets have been closed Any leak 
in the -casting or in the connection 
is indicated by this test. Malleable-iron 
nipples are also used for joining the 
smaller boiler sections, but gray-iron 
nipples are used in the sections for 
he larger boilers. 

The relative areas needed for the 
lifferent departments in a radiator sho 
is indicated by the space given to thes« 
lepartments by the Continental company 
In this shop the foundry department 
proper takes up 28,160 square feet of 
floor space while the total floor space 
»f the shop exclusive of the office which 
is in a separate building is 57,344 square 
feet. This area is divided as follows 
[wo core rooms 4640 and 1280 square 
feet, respectively; cleaning room 20l<¢ 


square feet; testing and assembling 1535 


scuare feet; and the radiator and boiler 


machine shops 9216 and 10,496 square 


feet, respectively. The offices are in a 
two-story building adjoining the foundry 

Berlin’s automobile show, the first 
since 1911, marks the complete re- 


entry of the German automobile 
stry into world competition, At 


“Tr? 7 - + 1. 
same time th German makers 
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i] nig t I (hristmas on abidu la ow Qn I engine w i \ ed 
' 1 1 ’ 
b> s \ oO ad illed a { Insists \ g \ several pla Ss in . \ 
s s¢ e ( ristmas r \ i it 1 t was mack in t i iT £ 





og d Pp ( elit > le num \\ ¢ l said W) its i answer e experi r NY ¢ ! 
( es \ ( il] n | l \ ! ae n . omer} lay y s id tted 
1dadit t er qua Ca ns B \\ said bil vith a g y ] tnat 1€ would t cit :. ‘se i 
i é é in and \ \\ K spht the thing tty proposition today He w 
; ‘ achieved gorgeous fty When the Missus is une I limber and full of pep in those days and 
splay of multi-colored lights not only on isten to her advice and suggestions and a 400-mile horseback rid nee 
e tree itself, but festooned trom the do any little jobs she wants done in’ apparently had no effect However e 
andelier to the corners of the room. the vay she wants them done, and is willing to admit that when h nds 
He told me that 7h \iss had gone when she is away I do them to suit m) necessary to take a little exercise \ 
Ow! town and had autioned him to sel During the course of a long, and he has not the slightest desire to take 
eave the job alone until she returned so] trust. not wholly misspent life, 1 have’ it on horseback 
it it might be done _ properly learned a few things and one of them “On the strengt »f the prospector’s 


“You know how it is,” said he con is that the man who always waits for report, a company was formed to develoy 


dentially “there never was a woman someone to tell him what to do, never 


a silver property in the State of Sonora, 


10 thought a job was done rigl 


t un- does much, or gets very far. I have Mexico. The president of the new com 


ss she did it herself Even 1f ad to tackle Jobs many times with no pany was acquainted with the young 


beyond her capacity physically, she precedent to guide me and with no per engineer and felt that as master me 











il believes she knows how it should son in authority to offer either advice hanic, he would be a decided acquisition 
lone and in the najority of cases 1r instruction sometimes came out to the force he was organizing to send 
villing to express her opinion aj] right and sometimes | shipped, but down to equip the mine and erect a 
g¢ those lines not only to the person jn either case I learned a little more reduction plant The young man, with 
atte pts the ) ut to any person about the business s« that even the fail the enthusiasm of vouth and your true 
lling listen and in extreme cases ures could not be. written down as a mechanic's pleasure i tackling ai me 
e does not care whether or not any total loss | have adapted rigging and and difficult job, welcomed the opportun 
erson is listening, she proclaims het nade many castings under peculiar cit tv of visiting new scenes and incidental! 
nion to the world cumstances, but I met a man the other jncreasing the scope of his knowledg: 
Of course there are exceptions to this day who told me of an experience he The fact that the proposed destination 
ile. Who ever heard of a rule which had hack in the 90s that showed me | was 200 miles from the nearest rail 
id no exceptions For instance, dur- as only an amateur road and that it was only 5 miles from 
g the period of courtship when matri- Brought up in a little town in the an abandoned property on which the e1 
ony seems imminent and possibly tor Middle West, he started to work in t tire crew had been wiped out by a raid 
week two of the honeymoon, she loca] foundry and being naturally t an ng party of Apaches a few years pre 
ay be willing to admit openly that thi inquisitive, mventive, mechanical turn of usly, was brushed aside as a matter i 
ject of her choice has several human jnd, the owner did not keep him con- no consequence The further fact that 
ttributes and occasionally may be righ hned in the foundry, but employed him probably he would be marooned there 
his opinion, but afterward,—Oh! boy 1! e pattern shop and machine shop for two years with no other company 
vain she mav make a mistake and hook “— asian ffered He afterw d id ee 1 few officials and > numbe ; 
| » with one of these perfect Mexican workmen did not li 
en who carry their small sil uu - whaTs “ay eavilvy on his mind With 
, r in a little change purs« mf] > Roar "ra ¢ nfailing optimism 
d speak sharply Sao Ya SEE Hun? ge 7 Aa , e reflected that he had 
n ne id la 00k : bs ? years and year ot 1 long 





' {fe ahead oOo! him and i 
One of those birds wh uple of years more or less 
, mes an icy politeness wher really did not matter one way 
: discovers her coat or hat another. He accompanied 
| ging on his particular the initial shipment of tools, 

k. One of those supermen supplies and machinery and 


a Lilie 





such a profo ind and HE IS BOSS WHEN NO ONE ELSE IS HOME ipon arrival at the Mexi 
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railroad arranged for a mule 
train to pack the goods to the company’s 


month 


Station 


property. During the following 


or six weeks he established what he 
considers a long distance horseback rid 
ing record, comprising four round trips 
between the railroad station and the mine, 


He had to 


1600 miles 


a total distance of 

do this on account of the peculiar pre 
vailing railroad rules which would not 
permit any goods to be unloaded from 


the cars unless a duly accredited agent 
of the owner or consignee was on hand 
to receive them personally and _ receipt 


for them. He appointed a resident Mex: 


agent to see that the 


can freight was un 


7 
but ti 


it was 


loaded, 


as the agent was willing to go 
He refused to accept ré 
sponsibility for storage and 
also refused to hire mules 
and drivers to carry the goods " 


Even if 


to their destination 
the agent had been willing to 
arrange all these details, he 


was not in a position to make 


intelligent 


up the loads in an 
manner. The material was 
required at the plant in order- 


ly sequence to facilitate erection and 
installation, and as only a limited num 
ber of mules were available it was 
necessary that the material should be 


examined and marked so that it would 
arrive at the plant in the order in which 
it was needed. Quite a force of work 
men had been assembled and our young 
friend did not intend that they should 
sit around for days at a time calmly 
viewing piles of machinery — because, 
for instance, the anchor bolts had _ not 
arrived, to allow them to go ahead with 
the foundations 

“He had a set of drawings, but on 
account of the peculiar mditions wu 
volved in shipping the material so tat 
on muleback, his ingenuity was taxed at 
times to the limit to decide how » make 
the loads Each load was mited to 
300 pounds and on that account th 


Marge! 


piece S 
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made in sections to be assembled and 
bolted together later. With all the stuff 
dumped off the train and piled in a 


bov’s job 


miscellaneous heap, it was no 

to sort it out and designate the order 
in which the various loads should be 
made up. He had many interesting ex- 
periences during the erection of the 
plant and the installation of the boiler, 
engine and machinery, but the full test 
of his ingenuity did not come until some 
time after the place was in operation. 
Certain spare parts were kept on hand, 
but occasionally an accident happened that 
threatened to shut the plant down until 
a part could be furnished by the Chi- 


\ bY: el 4 w 
z \ Mawse = 
Zz who | 
ZK, Me ? s\ 





RIDERS OF THE PURPLE SAGE 
cago firm that had supplied the outfit. 
This meant a delay of at least two 
months and it was upon occasions of 
this kind that our friend’s inventive 
genius and mechanical skill manifested 
itseil 

In one instance a 3-foot gear wheel 
n the reduction roll train broke in such 

manner that repairs were out of the 
questio1 He had to have a new whee! 
and after wiring to Chicago for a new 
one ie decided to rig up a temporary 
foundry in which to mold and cast a 
vhee He had neither pattern, flask, 
cupola, ladle blower, coke nor pig iron, 
Dut mn spite of all these handicaps, he 
inade not only one wheel, but thre: and 





had the mill running nearly two months 
hetore the imported casting arrived t 

cet i ae | “ae c tie 
s oO 1IKeLY that 4 description OT Lil¢ 
nethods employed will be of any di 


re t Service to vou 
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for it is extremely unlikely that you ever 
will find yourself in a like predicament, 
backed 


but as an example of ingenuity 


by a knowledge of the fundamentals of 
founding in metal it is about the most 
interesting that has been brought t 


ny attention 
“None 


had seen a foundry or had the slig 


his Mexican workmen evet 


of 


idea of how castings were made; but 
outside of actually making the mok 
which he did with his own hands, h 
found that they were quite intelligent 
and adaptable and followed his i 
structions in a gratifying manner. S 
much sO in fact that by tl 
time he had the mold ready 

\ : : 
Wi the cupola also was ready an 
x in a condition to melt. th 


iron. He set one man mak 
ing a cope, another mak 
ing the fan, a half dozer 
found employment _ erecting 
and lining the cupola, whilk 
another gang _ prepared 


quantity of charcoal. He never 


had seen charcoal made; but 
some. place, some time 1 
his omnivorous reading, lh 
had seen the process described anne 
he passed the instructions on t 
lis workmen as he remembered then 


rhe plant was located in a deep gul 


the sides of which were covered wi 
scrub oak and he had no difficulty 
securing all the wood he needed 
fact it was the only fuel available ar 
m addition to other uses also was e1 
ployed for firing the boiler that sup 
steam to the engine 

‘Before starting the job, he had ex 
plored the vicinity and discovered a d 


1 


of sand which to all appearances 


posit 


his 


would answer purpost 


be a little coarse, which assured porosit 
and when he squeezed a _ ball in 
hand it had that peculiar body, hang and 
cel by which a_=molder recognizes 
und that will make a rm mold a 
hat will vell in the « pe (ine 
s men dug a quantity, packed itt it 


























AND ALI THROUGH THE 














HOUSE 











NOT A CREATURE WAS STIRRING 











a 








ZZ6I1 ‘1 NYE ‘ZIP “ON L498 VIVG AuaNnOg 38] 


(£1 ya2y5 vIDG uO panutju0e)) 





“Sy(NSol 
oy) jrods IOH jo S9IBI *yuoBe Su izipixo UIBJII9 YSOU oy SI syeyNUWISIg UNIpPOg 
OTHE + (fON)UW 7 + 'OSVFEN S = SONH ¢ + SOSWFEN § + FOUWH 7 

NOLLOVAY 
*ginjvsodua3 243 YIM AIA 0} Zulwssas ‘3]qQujsuN JeYMIUIOS SI J9}BM PUR d}IUdSIE 
Wwol speuUl UORNTOS “FOUPY IsUIeBe ApJIasIP pozipsepuLIs 9q JOUUED d31UaSIe WINIpPOS 
jnq souvZuew wes 119'9 sjenbe Foup;y ‘29 | ‘Ay[eones094],, “Spiepuris jo 


N¥IING $33¥IG PIIIUL) 242 jo a[dues psepuLis & JsuleBe pozIpsepuEys A[JUDTUDAUOD JsOW SI 
UOIINIOS d}1UISIE DY *S1931] MQ] INOGe 03 D}NIIP puv J93eM JOY “9°29 QOT UI f£ODleN suresB 67 
snjd poe snoruesse suesB ¢ DATOSSIP F]qQuIIeAE JOU SI azIUaSIe WINIPOS J] “pasn aq urd 
UOIINIOS J9Bu0Is B OSTY *193eM JO $4931] O] UI fEDleNy ‘d’> suresB g suid az1uasse WNIpOs 
*d*> survi3 ¢ Burajossip Aq apeul aq ued UOIINIOS d[qQuIS Y—siuasay MNIpOs pavpunts 
suosinjos 
dOHLAY ALVHLAWSIG WAIGOS 
*"ysiy Ajiiey st uONYIQUd9 
“U0 sjeuBBueWIed UsyM AleIdadsa ‘aj¥URBuUeUIed SAoISap Pde S1zjIU Jo Ss2oxy 
*sjuaze 
Burnpes 132430 rode sv ‘s}[nsoz [lods prov D1J0;yYDOIpAYy puv soduUERISqns J1ULBIO 
*}4ZjUNsS 03 pasodx 9q JOU JsNUWI pUF BuO] 00} pu¥ISs 0} paMoOTyY dq JOU ISNUI 3] 
*pedojaaap Ajjny st ajdind se uoos s¥ pajood aq pjnoys poe dtueBurwied sy] 
:Peasasqo dq JsSNUWI SsUOI}NEdIIId [esDUIB Buimoyloj 
OU “23]UseB WNIpoS PsepUsIS YIM pII8II1D UIYD Ss Pe dueZuewsed ayy «= ‘aprxosad 
pea so ‘ajeydjnsiod wniwowwe ‘ajvyjnwsiq wnipos Aq pide d1ueZuewsed 0} pezipixo 
SI ssouvSueW syy “ssouBZUEU pUe UOLI Jo Spiqi¥d afqnop se Jo “fu epiqied oy} s¥ 
pue (su) eprydjns oy3 se AjaBse] sind90 uos! ys¥d Ul asoueBuEW sy J —a/dsoutsg 


ASANVONVW AO NOILVNINYALAG 


*J938M O3UI poddosp usy™ joys Ua3z;oW 
jo advys (q) “{[1y9 jo yadap (e) Aq Appoou1pul pue AjyBnos peBpnf osye si uodiyis 3us2 49g 
“SUB DUIJO[YD JO JUDIIND & Ul UOREZITVEIOA (¢) *|DP{ Buoys ut Joys payjiyd jo uonyjos (7) 
‘SONH-IOH U! uonRnjos (1) ‘peuonUsu aq AeW spoyjeW 1j}9UNIABIZ J9yY}0 SuowY 
‘yeodvid St UOdTTIS BuruTWJa32ep 10j POYIOU DZ2UINJOA ON *SUOIT 3S¥D AvIB [Te 02 BIqQud 
-ydde Ajjesoued si 37 «“poyjeW SUMOIG] Jo UONRYIPOU! v SI poyIoUT BuroB2s105 ayy 
"SISA[VUR JUSIIYIP YIM Ud. 
sod ¢Q'Q snuru so snjd Aiea sojduies spivpuris jo nvoing saj¥iIg poUy eyy = *19330q 
4o snutw Jo snjd 3u92 sad 7Q‘Q InOge SI 40119 AsvUIpsO ayy = «*]U99 Jad QZ UI snUIW JO 
snjd wooris yu99 sod ¢Q°G SI a3¥21[dNp UO JOII9 J[qQeMOTTY Jo JTW] WNWIxeW sYy = “yI0M 
auignos 40; ‘sinoy S{] NogGe SI UOI}EUIUTIDJEp d32;dUIOD & Joy 9UITy AsBUIPIO 247 
"UODTIIS JUI9 Jad = ae x T7OIG JO JYyBiI9Mm ay} ‘uUdyeI St o[dures WIeId-H6 () 
vw ji ‘snyy ‘ajdwes oy) 3no BuryZiom ur posn aq Avw yYyFtam A10}9"] & PoIsep 4] 


(11h “ON 12249 O10] wo4f panutjuo)) 


SGOHLAW IVOILATVNV ANILNON 





7761 ‘1 NYE ‘1 1p “ON 494mg ViVC] A¥aNnOY aH] 


(21h ‘ON says DOC] uO panutuo’)) 


‘quasesd 918 WINNIE} JO WNUIWINTe ft aziQe]OA 07 Asessadou Ayyesedsa $137 «= *anprIses ut 
ySty 248 QWIOS Se ploy UMOUYUN AUB UO UNI dq prnoys yURIG Y “ploe WoNgospAy YIM 
BIN[IS BYI BZIBIOA OF SI poyIIUI AsJOJIEJSIVYS Aj;ea1 A[UO PUB d}J¥INIOE YsOU ZY] 
“UO S3RBIIPUl Pay *931UBies pue a3e3IdI991d 3y) dn 
yeoig ‘AIS p2s0fOd Jy “IUIT} 2/331] SPY"I UOINIUB: aya Asp Ajsrey St Jaded ayy i "ysiy 38 
A[yonb 003 paziu#: Ajqeqoid sem 31 ‘Avs8 sivadde eos 243 jy + “weBAxo ay3 Aq ayqions> 
243 jO INO UMOTG aq ABUT azeaIdisa1d YB 242 jo swos Jey Aiqissod we st JI243 
‘2AIMOFY “UOEPIXO YON osnvd [iM UeBXxo JO eII]S MO[S B J2UING B 1940 Partum 
J[ “WORePIxo d3¥31[19¥j 03 usdo Apsed 349] 29q Pnoys ayn 243 Jo Joop ayy, *aa1ydesd 
puv saded wody 991; wdip1s 243 Burusng s0j snjviedde 3s9q dy3 St sdeUINy AYNW sy] 
‘saded 493,y dwep & YIIM a]O13S$"D JY} JO SPISUT 9Y} UEIID 0} 40 
soded 943 Oj}UI BOITIS Bulssype ys¥] 9y3 Ysem PUB ULUTddI[0d Jaqqns B YIM J[OJBSSED Dy3 
qnsos 0} As¥Ssad0u SI 31 puUNOIByIeq 331yM & JsUIeBe d/[QGISIAUI A[J¥OU SI BdITIS sNOUTE{OF 
Sy *4UIS 243 03 Surdoys ‘yoes ay} UI SpouUNy oY3 JapuN padeid pu¥ pea] jo epeu aq pjnoys 
SY], “93BII[Y By Jyo AtIvD 03 pasn dq Av YBNI} B YIOM BUIQNOI 404 ‘10591943 ‘UDYOIq 
SI 49338] 243 Ssajun Jaded ay} YyFnosy} OF jou [im a3¥jIdID01d vdITIS SNOUNnFIES sy 
*QUIT} OU 33S8M 39A PUR 
Surysem Op O} uo Iquua [jim sduaisadxa ynq ‘uot 105 SBuryseM JY} 3893 03 J]qissod SI 37 
“‘Burysem 9y) 939;dwWod ss0wW pu¥ 4942INb ay} 493eH PUB YSEM 12H 242 193304 24] 
(‘Aso Bjsjes viv siaded [p puv [¢ "ON uBU 
“VYUM) “YORI Y 243 42x2INb dy} pue Jaded 943 UO fwd Jy} 1938913 Dy} W938 Jy) J9BUO] 
a4yL “your ¥ ynoge aq P[NoYs UOI}III}SUOD dy} JO J9J9WIEIP spIsUI SY «“aBEJUEApE Jo 
SI PpIUleIGO 9q ULD SB S20IB9p CQ A[sJ¥OU SB a[ZUY UF PUL YIIU PdjJI1I}SUOD B YIM JoUUNy Y 
‘ssed jOU [[IM S21qQqnq 3eYy3 OS ‘jouUNs dY43 03 AT[NJor"d poz3y aq Prnoys sioded en 
‘uonejuBep Aq Jaded ay) 
yZnosy3 pesnod uonnyjos ay3 jo Aj1s0feu dy} pue 313398 0} P2MoOTlE 2q P[NOYs BoITIS ay 7 
"S2JBITTIS B[QNIOS PUL PII IDITIS [eploTjoo 
JO UONBUIOJ S23}0WOId 31 SY Paploar dq P[NoYs UOIN/OS BdITIS 943 JO Burpiog aaissaoxy 
*POSIAPE SI 93813[4 243 JO UOIWeIJOdEAD 
94 $}[NSII DJeINIIe A[IW9I3X9 JO4 ‘IA[OSSIP OF PseY ose YTYM sajzeydins pajespAy JO 
MNSeq UOJ OF ADUSPUD} I[QeJapISUOD & SI 31943 [DF POjJoq Poppe SI JajyeM Jy “sJUDWIOU 
maj B ING SIINbds PUB JIIS¥S UOINN[OS S2yeW J9IVM JY 910J9q [DH JO UOLIPpE sy] 
"uoRnNosas ul AjjNIyIp yUeNbesuod pur 
apixo uoll Jo UoIesedas asned [Im Jusyog DAissooxa AUY—SuotNDII4g PUD sajoNy 
*(ig) woos gus. Jad =%"6 X TOI Jo 1YBIOM 
"UOI SBD JOJ S¥ “D309 ‘9j1UBI Yysem ‘199;y 
‘P2AlOSSIP J1e S}TES UOIT[IQUN IVOEY “CUE *2°2 CO] INOQe pure [DH *2°9 OZ 93 OT Pp# ‘Joos 
‘pide dtunydjns jo saumny 03 ajesodeay = *du0d “FES ?Fy “9°92 COT UPY3 “2U0D “CONT *9°2 $17 
‘oH °° SZOI ©} Buippe Aq ape ‘sungxiw pide *D°d Og ajdures wiesd ¢ e Oo ppy 


STAALG NOPUVS) NIVIg NJ 


(OLF "ON faayg DIDG wos{ panutjuo’)) 


SGOHLAW ‘IVOILA'IVNV ANILNOA 














Note — This sheet may be cut into two sections, 5x 7 inches, and may be readily bound in nore Doo’ iorm 

















January 1, 1922 


bag on his back and dumped it in a 
pile on the spot where a hole had been 
dug in the ground to serve as a molding 
pit. 

“He used the old casting for a pat- 
tern; but since the wheel was to be 
mounted on a shaft at a definite fixed dis- 
ance from the shaft carrying the pinion 
in which it was to mesh, it became 
necessary to provide for the contrac- 
tion. Furthermore, many of the teeth 
were broken and part of the rim was 
factors of 


missing. He_ solved both 


the problem by wrapping a piece of 
ather belting around the face, thereby 
onverting the pattern into a_ blank 
rear and prepared a segment of six 
teeth attached to an arm designed to 
swing on a spindle, to form an entire 
new set of teeth. The arm and seg- 
ment were laid out to a _ radius that 
would compensate for the contraction 
and produce a wheel of the proper diam 
eter. 


“Core prints turned to fit closely in the 
bore, top and bottom for part of their 
length, and %-inch smaller in diameter 


for the remainder of their length, were 
inserted in the casting, which then was 
placed on a prepared level sand bed in 
the bottom of the hole. The mold was 
rammed in the usual manner, the cope 
taken off and finished and then the broken 
casting was lifted out of the sand. A 
round pin, the same diameter as the 


‘ore print, was driven firmly into the 
center of the drag. The segment arm, 
provided with a hole near the end the 
same size as the pin, was lowered into 
lace and moved around successively un- 
all the teeth had been made up. The 
center core made in halves and _ pasted 
was made of sharp sand, bonded with 
flour. After the mold was closed and the 
runner made the cope was weighted down 
with a miscellaneous collection of pieces 
of machinery. 
“The cupola was erected about 4 feet 
hack from the mold and was made up 
of a corrugated iron shell lined with 
idobe bricks. The shell, bound around 
vith baling wire, was about 4 feet in 
diameter by 10 feet high. A_ 12-inch 
ng reduced the inside diameter to 24 
inches. The inside was built up solid 
to a height of about 4 feet with the 
exception of an air chamber 12 inches 
in diameter across the bottom. This 
chamber was continued up through the 
k work and terminated in two op- 
enings, or tuyeres, on opposite sides and 
6 inches above the bottom. A 12 
conduit, also built of adobe brick, 
rom the air chamber in the bottom 
e cupola to the point where he had 
ed the fan. 
he blacksmith made a rotor with 6 
and to these arms the carpenter 


fastened flat wooden paddles about 
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2 feet long. This fan was mounted 


in a wooden casing provided with a round 
opening at each side and a third open- 
ing at the bottom, discharging into the 
brick conduit. A small pulley on the 
fan shaft was connected by a leather 
helt to a lange pulley mounted on an 
old discarded wooden windlass barrel. 
The barrel was mounted between two 
upright posts set in the ground for the 
purpose and was provided with tw» 
crank handles, one at each end, set 18) 
degrees apart in relation to the throw 

\ crowd of Mexican workmen’ were 
paired off in relays to furnish the power 
for operating the fan. They stood in 
line on each side of the windlass bar- 
rel. The first pair gripped the handles 
and whirled them as rapidly as _ pos- 
sible for a few minutes, then they made 
way for the second pair,and so on con 
secutively, until all the iron was melted. 

“An expedition was organized to visit 
the scene of the Indian massacre and 
from the abandoned plant a supply of 
scrap iron was collected sufficient for 
their needs. This was packed back to 
their own plant, broken’ into small 
pieces and carried up to a stage built, 
flush with the top of the cupola. When 
the scheme of melting iron first had 
suggested itself he had been somewhat 
doubtful of the feasibility of using adobe, 
or sun dried bricks, for a cupola lining, 
but after he had seen buildings made of 
this material, some of them dating back 
to the days of Cortez, and Coronado, 
and showing no signs of deterioration 
after the lapse of several centuries, he 
decided they were reasonably safe. The 
result of his trials fully justified his 
expectations. 

“A small brick reservoir built in front 
of the cupola spout was provided with 
an opening near the bottom, in front 
through which the iron ran into the 
hasin built on top of the cope. The 
re ervoir was heated by a charcoal fire 
before the furnace was tapped and the 
iron was covered with charcoal until 
a sufficient amount was accumulated in 
the reservoir to pour the wheel.  Tak- 
ing everything into consideration the 
casting did not cost any more than 
the outside casting cost delivered.” 

“The story sounds extraordinary” | 
said “although I have no doubt the 
events occurred substantially as you have 
recorded them. If I had time I should 
like to stay and hear what kind of a 
‘tory you put up when Mrs. Bill ar- 
rives and finds that you have disregarded 
her instructions.” 

“Don’t worry about me,” said Bill “] 
shall be fast asleep when she arrives 
and there will be so much excitement in 
this house tomorrow that she will have 
her hands full without worrying over 


the decorations.” 
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New Automobile Foundry 
Covers Four Acres 

Details and general information of 
the new plant of the Campbell, Wyant 
& Cannon Foundry Co., Muskegon, 
Mich., manufacturer of automobile cyl- 
inders were published recently in the 
monthly bulletin of the greater Mus- 
kegon commerce. The 
company having outgrown the present 
Nos. 1 and 2 plants, it recently pur- 
about 
1 mile to the west to allow for the 


chamber of 


chased a tract of 200 acres 


construction of large extensions and 
aiso of homes for the workmen. The 
new building was laid out as one of 
eight units to occupy 80 acres. It 
embraces acres 
under roof and when placed in opera- 
tion will bring the company’s total 
employes up to 3000 and will round out 
a daily production of 1,250,000 pounds 


approximately four 


of castings. 

It is stated the foundry will consume 
more pig iron than any other found- 
ry in the Middle West and that 1500 
tons of freight will be handled daily. 
All material and products will be 
moved mechanically. Operation will 
be conducted upon the straight-line 
principal by having raw material en- 
ter the plant at one end, pass through 
the melting stage and subsequent op- 
erations, and the finished castings will 
be loaded on cars and shipped from 
the opposite end of the building. 

Shadows have been practically elim- 
inated from the interior by the use of 
65,000 square feet of glass in the roof 
and side-wall sash. The roof design is 
known as the Pond truss and consists 
of three main sections and interposed 
ventilating bays. Gypsum tile which is 
a keat-insulating material is used on 
the roof. Dimensions of the building 
are 350 x 420 feet with a roof area of 
165,000 square fect. An artesian well 
of 500,000 gallons per day capacity 
has been driven on the property. 

At the north end of the building a 
loading dock has been erected to ex- 
pedite shipments. This platform meas- 
ures 25 x 420 feet and 12 cars may 
be loaded from it simultaneously. In 
front of the platform is a double sys- 
tem of tracks. The company will in- 
stall for manufacturing purposes 130 
electric motors ranging in size from 
4 to 125 horsepower. Approximately 
20) horsepower connected-load_ cur- 
rent will be required. 

Originally the company was organ- 
ized in 1905, but the present company 
was not incorporated until 1910. Off- 
cers follow: President, D. J. Camp- 
bell; vice presidents, G. W. Cannon 
ard F. E. McKee. These officers to- 
gether with A. W. Torbet constitute 
the hoard of directors. 








Alloys of Aluminum with Silicon 


High Melting Point of Sillicon Has Rendered Difficult Its Alloying 
with Aluminum—Progress Reported in Handling 
for Rolled Cast Products 


ETHODS of alu- 


minum on a 


producing 
commercial 


scale involve the presence 
in the metal of both iron 
and silicon in amounts aggregating 
from 0.5 to 1.5 per cent. Both these 


impurities are regarded with disfavor, 


silicon especially being looked upon 
as a factor in corrosion and brittle- 
ncss. [herefore, it is interesting to 
find a_ series of alloys being devel- 
oped on a commercial scale in which 
silicon is introduced deliberately into 
aluminum as a means of improving 
its properties and in amounts reach- 
ing as high as 15 per cent. Such al- 
loys appear to offer possibilities not 


only for casting in sand or steel molds 
but also for forging and rolling. 
The properties of the two metals are 
as follows: 
Aluminum Silicon 


Density 2.68 2.49 
Atomic weight 27.10 28.30 
Valency 3.0 4.00 
Melting Point (Cent.) 659.00 1420.00 
Specific Heat 0.218 0.170 
Inspection of the relative densities 
will show that the admixture of sili- 


con actually will make aluminum light- 
er, an important physical fact which 
applies only to this metal and to mag- 
nesium. The cost and difficulty of 
handling magnesium have restricted the 
use of this latter element and it is 
possible that silicon will take its place. 


As regards cost, 1 pound of silicon 
bulks as large as 3% pounds of cop- 
per. so that silicon even at 35 cents 


is a cheaper hardener than 
Of course, where 
are sold competitively by 
allowance must be made for 
that a 75 pound crankcase 
No. 12 alloy will weigh on- 
ly about 68 pounds in silicon alloy. 


a pound 
copper at 12 cents. 
castings 
weicht, 
the fact 


poured in 


The earliest significant investigation 
of the aluminum silicon group was 
conducted by W. Fraenkel,* in Ger- 


many, in 1908. Previous investigators 
hac professed to identify compounds 
present in the alloys such as_ AI,Si;, 
and AI,Si, but these were only de- 
duced by analysis Fraenkel’s consti- 


tution diagram shows the characteris- 
tics of an eutectiferous series of the 
simiplest possible tvpe with the eu- 
tectic at 10.5 per cent silicon. Three 


Fraenkel, W. ‘‘Uber Silicums-Aluminium Legier- 
ungen,”” Zettschrift fur Anorganische Chemie LVIII 
154, 1908. 


aiter Fraenkel’s study, R. Fril- 
ley** working in France made a series 


years 


of tests on silicon and its binary al- 
leys with other commercial metals. 
In the first place it was desired to 
ascertain just how far it was true 
that corrosion of aluminum was due 
to the silicon element. Frilley tested 


the following samples for corrosion: 


Per cent 


\luminum ian ene 
Iron Me nk pec eee ite oS aidieea a ite 0.26 
WEE hee cee caceeenqa waren oo Sate 
Corrosion about equal to that of high 
purity aluminum 
oe Ee re ee 97.80 
OS AR A er eee ane ae 2.95 
i a a a 0.25 
Corrosion 166 times as much as high 


purity aluminum 


These tests, of which the above fig- 


ures are only a summary, indicated 
that some other cause than silicon lies 
at the root of the corrosion trouble, 
which the investigator attributed to 
iron-silicide. In fact, the 10 per cent 
silicon mixture was found to behave 


just the same as pure aluminum, being 
little nitric or sulphuric 
acids, dissolved by hy- 
free alkalis. In 
test bars this 10 
yielded 32,000 pounds 
per cent elongation and 
21,000 pounds with 
elongation. Above 10 per 
crys- 


affected by 
but 


drochloric 


rapidly 
acid or 
the form of cast 
per 


tensile 


alloy 


with 2 


cent 
after annealing 
1S per 


cent 


cent 
the 
and 


highly 
the properties deteriorate. 
also was added as a third 
using: Aluminum, 89 per 
cent: magnesium, 9 per cent; silicon, 2 


alloys become 
talline 
Magnesium 


coustituent 


This mixture was rolled in- 
giving a tensile strength as 
high as 66,000 pounds with 2 per cent 
and 43,000 pounds with 10 


per cent. 


to rods 


elongation 


per cent after annealing. 

In 1914, C. E. Roberts* in Eneland 
made a series of cooling curve de- 
terminations to check the conclusions 
reached Fraenkel The constitu- 
ticn diagram practically corre sponds 
with that of the earlier investigator. 
The eutect is at 579 degrees Cent. 
with 10.5 per cent silicon no com- 

Frilley, R “Alliages d’Aluminium et de Sil- 

um,”? Revue Metallurgie VIII-518, 1911. 

Roberts, C. E “Allovs of Aluminium and 


Silicon,” 


1914. 


Journal of the Chemical Industrie 1388, 


an 


pound is tormed and no silicon held 
in solid solutions. However, Dr. D. 
Hanson and Marie Gaylor** recently 
have shown that silicon remains in 
solid solution up to 1.5 per cent. The 
eutectic of 10.5 per cent is conformed 
with an amended temperature of 570 
degrees Cent. 


development of aluminum 
been directed to 
forging and little 
having been paid to casting 
alloys. Early in 1915, H. Schirmeis- 
ter*** in studying the rolling proper- 
ties of binary alloys of aluminum with 
copper, magnesium, silicon, etc. 
reached figures of 20,000 pounds with 


European 


' 
always has 


1 
auoys 


metals for rolling, 


attention 


zinc, 
27 per cent elongation after hot rolling 
cent silicon. The 
per cent 


using about 10 
conclusions were that 5 to 7 
the for rolling 
10 to 12 per cent for casting. A 
made 
generally 
bet- 


per 


was best proportion 
anc 
fer corrosion 
that the 
stood up against solvent 
ter than pure metal. 


The alloys of aluminum and silicon, 


series of tests was 


and showed alloys 


action 


it will be have already been 
studied sufficiently to provide a ground- 
work for their practical use. They 


ofier no new and untried field because 


seen, 


experiments upon them have been go- 
ing forward for 13 years. 
The practical use of silicon in alu- 


minum alloys is made a little diffi- 
cult by the high melting point.**** 
Where a compound is formed, as 


Cu Al, in a copper alloy sufficient heat 
is generated to bring down the metal 
of higher melting point without fear 
oi burning the aluminum. In the pres- 
ent case no compound appears to be 
formed, so the mixture must be melted 
entirely by external heat. However, it 
is possible to procure commercial sili- 


con-aluminum hardeners in a 50:50 
proportion which melts at about 1050 
degrees Cent. and can be added in 


small pieces to the aluminum pot. To 
facilitate the 


chiect of grain of 


melting and also with 


vielding a finer 


metal Dr A. Pacz.* Cleveland has 
filed a patent covering the use of a 
Hansen, D. and Gavyler, M “Constitution of 
Al-Mg-Si. Alloy,” Institute of Metals. September, 
1921 

Schirmeister, H Stahl u. Eisen. XXXV 75 
1915 

Escard, J *“Quelques Alliages d’ Aluminium,’ 


Metaur et Alliages June, 1919 
Pacz, A **Alloys,”’ 
1387900, 1921. 


United States patent Nx 
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CHART SHOWING MELTING POINTS OF 
ALUMINUM-SILICON ALLOYS 


flux consisting of a fluoride or chlor- 
ide or a mixture of these. This ap- 
pears to have the effect of raising 
the tensile strength to a considerable 
degree. 


High tensile strength is not a pri- 
mary requisite in aluminum castings 
and it is probable that too much time 
has been spent in developing alloys 
which have been 
Jow in other properties. As ordinarily 
cast, 7 to 10 per cent silicon alloys 
show about the same tensile strength 
and elongation as No. 12 aluminum 
(8 per cent copper); namely 20,000 
pounds and 1% per cent elongation, 


ot high tenacity 


for sand castings. However, in shrink- 
age and porosity aluminum-silicon al- 
loys appear to be superior to mixtures 
at present used in commercial found- 
rics. Shrinkage tests made by Keeps 
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Eliminate Sponginess in 
Bronze Worm Gears 
We are having considerable trouble 
rom segregation and sponginess in a 
rm gear of the following composition; 
pper, 85 per cent; tin, 10 per cent; 
zinc, 3 per cent; lead, 2 per cent. The 
isting 1s of heavy section. The metal 
on the surface appears sound, the segre- 
gation and sponginess appearing near the 


Test bars 0.925 inch in diameter 


center. 
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method show the results shown in the 
accompanying table. 

The first four of the results shown 
were determined in the National Phys- 
ical Laboratory, England and the last 
in the test room of an important elec- 
trical manufacturer in this country. It 
will be seen how heavy aluminum al- 
loy is commonly made in order to re- 
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the casting stand the cooling strains 
without cracking, but its hot tensile 
strength at 250 degrees Cent. is over 
16,000 pounds per square inch, 
Considerable remains to be 
done in substituting iron molds for 
sand in practice, 
On a quantity production basis the 


work 
aluminum foundry 


whole business of molding seems il- 





Alloy 





Aluminum 91, Copper 8, Manganese 1 
Aluminum 88, Copper 12 
Aluminum 85, Copper 14, Manganese 1 


Aluminum 93, Silicon 7 





Shrinkage of Aluminum 


Shrinkage 


Per cent Pattern Scale 
1.60 1/63 
1.31 1/76 ‘ 
1.25 1/80 
1.21 1/83 
1.11 1/90 








duce the shrinkage. The use of sili- 
con attains good results and yields 
a lighter casting. 

A small reduction in the solidifica- 
tion shrinkage is of great benefit in 
the foundry. Molding is simplified 
chills are reduced and little welding 
will have to be done. Most im- 
pertant of all, the number of rejections 
a;e diminished. 


Low shrinkage combined with a rel- 
atively high value of hot tensile strength 
also makes possible castings which 
could not otherwise have been poured. 
The remarkable results achieved by 
the United States Air Service Engi- 
neering Division, Dayton, O., in cast- 
ing an aluminum cylinder around a 
steel liner have shown that the only 
alloy capable of standing up to this 
is the 7 per cent silicon mixture with 
a small addition of copper. This work 
which has been done under the di- 
rection of E. H. Dix* has yielded 
conspicuous success. Not only does 


_ How and Why in Brass Founding 


By Charles Vickers 


wey 
UA HU VU TATE 


were cast at the same time as the gears 
and were turned to 0.800 inch in diam- 
eter. The following properties were ob- 
tained. Tensile strength, 24,000 to 30,- 
000 pounds per square inch; yield point, 
17,000 to 20,000 pounds per square inch; 
elongation in 2 inches, 9 to 14 per cent 
and reduction of area, 7.5 to 15 per 
cent. The fracture of the test bar is 
fine grained, fairly uniform and free 
from sponginess. Test bars cast from 
pieces 3-inch in diameter have low prop- 


HNUUQOTUAUIUUYONYQOQUEQUOEUOOOROEELCOUUU LEELA 
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logical and at least one important 
foundry has_ substituted permanent 
molds and cores, not merely for pis- 
tons or small and special castings, but 
for a motor. crankcase and oilpan. 
Here is an instance where an alloy 
with the minimum shrinkage, drawing 
and porosity will open up a new field 
and up to the present aluminum-sili- 
con alloys offer the best combination 
of these properties. 

Heat treatment of an abbreviated 
type is beginning to be considered a 
operation, 
improve the alu- 


regular aluminum foundry 
It is believed to 
minum copper alloys by bringing more 
of the Cu Al, compound into solid solu- 
tion. The effect of heat 


on aluminum-silicon 


treatment 
alloys has not 
been exploited, but as the proportion 
of dissolved silicon is so low in the 
sclid state, it might achieve remark- 
abie results. In any case, the results 
obtained by Frilley point to this. 


Dix, E. H “Casting Aluminium Cylinder 
Heads,”” Am. Soc. Mech Engrs. Jour. 1921 
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erties and show much the same defects 
as the worms. We wish to obtain sound 
castings with the following properties: 
Tensile, 25,000 pounds per square inch; 
yield point, 18,000 pounds per square 
inch; elongation in 2 inches, 10 per cent; 
reduction of area, 10 per cent. 


The metal is melted in an oil-fired 
furnace. We have used 
various fluxes and poured the metal at 
all temperatures in the range from 1700 
to 2250 degrees Fahr. We send you 


noncrucible 


32 
a sample of the fractured metal and will 
appreciate your suggestions. 

The sample of metal that reached us 
is loaded with oxides, chief of which is 
the black oxide of copper, proving the 
metal was melted in a strongly oxidiz 
ing atmosphere. The sponginess of this 
particular sample is due to the breaking 
away of the brittle oxides under the 
tool, and not to gases. However, it 1s 
easy to produce holes of varying siz 
in such metal, depending on whethet 
sulphur has access to it. If a_ small 
sample of the metal is melted under 
laboratory conditions and a little sul- 
phur 1S added, the oxide of copper will 
be reduced and the metal will “rise” 
like dough, 


sulphur dioxide. If the metal is free ot 


due to the evolution of 


oxides, the sulphur will not aerate the 
metal; in fact, sulphur has been added to 
cast 88-10-2 without 


merely to prove the metal was free of 


causing porosity, 
oxides. 

The first step then is to use a little 
more oil in melting, thus cutting down 
the sharpness of the flame; even if it 
requires a little longer to melt and 
consumes a little more fuel. Such ex- 
pense is insignificant in comparison with 
the defective casting losses. 

The alloy is not a good one tor a 
worm wheel. The standard alloy for 
worm gears is Stone’s gear bronze, 
made as follows: 

Stone's Gear Bronze 


Per cent 


Copper he ale erie’ Pos .... 87.90 
Phosphor copper ae 2.00 
MR Aa ach Saveua ee alate 11.00 


The phosphor copper should contain 15 
While the above 
bronze will be lower in elongation than 
10 per cent, it will run higher in tensile 
than 25,000 pounds per square inch. It 


per cent phosphorus 


will be a little more difficult to cut than 
a leaded alloy but it is eminently more 
suitable for worm gears. 

If it is necessary to have lead in 
this metal, the follewing alloy will run 
more homogeneous than the alloy being 
used at present 

Per cent 


Copper Prarie 8 wit 86.00 
UE ok aid sienna eee ee 
Zinc ; tat link .. 4.00 
Lead ... a nT eee ? OO 


Use heavy feeders and high heads 
and pour at a bright orange color. With 
the phosphor bronze, face the molds, 
paint with plumbago wash, and dry be- 
fore casting. 


Leave the Aluminum Out 


”? 


We are making brass ¢! 
and cxperience difficulty 
in the casting spreading from the aate 


ws or traps 


ne fo aross 


widely into the casting. These castings 
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are U-shaped, about 2 inches im diam- 
eter and are used as pipe connections. 
We gate them at the lowest part of the 
bend, where a core cuts through to make 
the drain for the bend. We use an al- 
loy of about 60 per cent copper; 38 
per cent sinc, and 2 per cent lead. About 
one ounce of aluminum is added per 
hundred pounds of metal. Any sugges- 
tions you can offer will be appreciated. 

The trouble is due entirely to the 
aluminum, and without the aluminum, 
a mixture with 38 per cent of zine will 
not run. There are just two things 
that can be done to eliminate the trouble. 
One is to change the brass to a mix- 
ture that will run without aluminum. 
rhe other is to figure a way of placing 
the castings in the molds, so they will 
run clean with the present alloy. Change 
of sand, and change of gate will make 
not the slightest difference unless the 
principle governing the clean running 
of aluminized alloys is understood. An 
alloy that will run clean without alumin- 
um follows: 

Copper, 69 per cent; zinc, 27 per cent; 
lead, 2 per cent, tin, 2 per cent. 

Che present alloy will run clean 
provided the metal runs up-hill into the 
mold, from the lowest point of the cast- 
ing, and does not impinge upon any 
portion of the core or mold. The met- 
al must not drop, otherwise there will 
be dross. To discover where to gate 
the casting, hold it in the hand in the 
position it will occupy in the mold; 
take the index finger and place it under 
the widest flange. This is where the 
gate must be It will leave a little 
lump on the underside of the flange. 
Tilt the molds slightly, so the metal 
will run up hill into the casting. Take 
off a riser from the other flange. 





Brass Alloys To Resist 
Frictional Wear 

One of our customers manufacturing 
locomotive cranes has had difficulty with 
brass friction blocks. They seem to cut 
very badly. We have tried manganese 
bronse with extra hardener added and 
also copper 85 per cent; tin 5 per cent; 
lead 5 pe cent; sinc 5 per cent, the 
latter better 
former although not at all sat 
> 


Just now we are trying 88-10- 


giving service than the 
isfac tov y. 
but have 
no data on its usefulness. We would like 
fo know wh uf alloy 


able for this purpose. 


would be most suit- 
If the conditions under which these 


castings operate demand a _ very hard 


tal, the following phosphor bronze 
vill be serviceable: 
Harp PHosPpHoR Bronze 
SA fsa cuwedecedas suum 73.50 
15% phosphor copper.... 7.00 
Tin .. ons, Ve 
Lead eeccerve nave emer 7.50 
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If the 88-10-2 alloy now being tried 
gives better service than the 85-5-5-5 
previously tried, it indicates that a hard 
metal is required and the above mixture 
will be satisfactory. If the experience 
with 88-10-2 is more disappointing than 
with the softer metals, it will indicate a 
ductile metal is required. In such a 
case use the folowing. 


Soft Ductile Alloy 


Copper eeoeceesescesrcesenes 92 00 
I ELE OL ITO 7.00 
gt wren ae Eh 1.00 


The above alloy will have a _ tensile 
strength over 50,000 pounds, with elonga- 


tion above 50 per cent. 


Reclaiming Silver from 


Table Ware 


We would like to learn of a process 
to employ to reclaim the silver from 
knives, spoons and such like scrap. 

First; clean the flatware by immersing 
in hot potash or lye, then wash in cold 
water and dry with hot water. Second; 
immerse in the following acids; 

SILVER STRIPPING SOLUTION 
Suipnuric acid ......<. 1 gallon 
Nitric acid .4 ounces 

Pour the nitric acid into a stone crock 
and add the sulphuric acid; stir well 
Hang the flat ware in the solution, 
and do not allow the pieces to touch 
each other. The strip can be made to 
work faster by increasing the nitric 
acid, but it is better to work slowly 
Leave the articles until the silver is re- 
moved. The strip will work for a long 
time, but when exhausted, prepare a 
solution of 5 gallons of water containing 
1 pound of salt, for each gallon of strip. 
Pour the strip into the salt solution, 
stir, and allow to settle. Test the clear 
solution with more salt solution to re- 
move all silver. Syphon off the clear 
solution and wash the silver chloride in 
a dozen waters, adding fresh water each 
time, and allowing the chloride to set- 
tle, then pouring off the water. 

After a thorough washing, place the 
chloride in a crock, and pour over a 
solution of water ten parts, sulphuric 
acid 1 part, then lay clean, bright strips 
of galvanized iron amongst the chloride 
and allow the action to continue several 
days. The chloride will be reduced to 
metal; it will show powdery and gray, 
wash thoroughly in a number of waters 
and allow to dry, then mix in ten per 
cent soda ash, and a little calcined bor- 
ax, and melt in a furnace. The result 
There will bi 


needed, acids, containers, strips of gal- 


will be a pure silver 


vanized iron, a furnace and_ cruci- 


bles with tongs to remove them from 


the fire, and ingot molds into which 


to pour the molten silver 

















Refractories Source of Troubles 








Imperfections in Gray-Iron Castings Usually Attributed to Oxidation Said To 
Be Due To Absorption of Small Amounts of Aluminum and Calcium 
Compounds from the Refractories or Slag 


ONSIDERABLE | discussion 
as to the effects of oxygen 
on cast iron has been given 
in the past and again the 
question came up at a recent meet- 


ing of the Institute of British Found-’ 


rymen in a paper presented by J. Shaw, 
a review of which appears in_ the 
Oct. 1 issue of THe Founpry. While 
oxygen generally is a source of evil 
in any metal, results from Dr. John- 
son’s oxygenation process have given 
promising results on some irons. 


With the introduction of the elec- 
tric furnace in the foundry, many 
considered it a cure all for their trou- 
bles, so far as the iron is concerned. 
However, some problems in connec- 
tion with the use of the electric fur- 
nace when used for cast iron must 
be considered. The effects of con- 
tinued high temperatures and a strongly 
reducing slag on cast iron has not 
been given the consideration it de- 
serves. Much of the so-called burned 
iron produced from the blast furnace 
and cupola has absorbed impurities 
from the slag and these impurities 


cause the blow holes. 
Iron Absorbs Aluminum 


The statement is often made that 
irons with the same chemical analysts 
often vary in their physical properties, 
and yet the reports of analyses cover 
only the usual elements; total carbon, 
carbon, 


graphitic carbon, combined 


manganese, silicon, sulphur, phos 
phorus and sometimes alloys, if they 
happen to be present. The complete 
analysis seldom is made and _ little 
significance is attached to other ele- 
ments than those mentioned, which 


may be present as impurities. 


Much of the so-called burned iron, 
rr from the 


either from the cupola 
electric furnace is not due to over 
oxidation, or insufficient deoxidation, 
ut to the use of poor refractories, 
poor grade of pig iron, or bad 
lag conditions. 
The selection of refractories is im- 
‘rtant and only the best should be 
ed. The selection of pig iron also 
ust be made with care and although 
e amounts of the common elements; 
con, sulphur, phosphorus, manganese 


d carbon may be satisfactory, the 


iminum and calcium contents should 


W. L. MORRISON 





OMPLEXITY of research with 

gray-iron melting is illustrated 
by the facts brought forward by 
Mr. Morrison. Burned iron has 
for a long while been a subject of 
discussion among foundrymen, and 
oxygen has been a convenient ex- 
cuse for defective castings. Now 
the theory is suggester that much of 
the iron which previously had been 
thought to be oxidized was, on the 
contrary, subject to such a reducing 
atmosphere that it contained alumi- 
num and calcium carbides which 
later reacted with the moisture im 
grecn-sand molds to form a= qas 
which produced blow holes. This 
theory ts novel and has points to 
warrant its consideration, 











be given consideration, especially the 
aluminum content. 

More or less absorption of aluminum 
from the coke will take place in the 
blast furnace, especially when it is 
working irregularly, and operating at 
higher temperatures than normal. The 
writer believes this is one reason why 
charcoal iron is of superior quality, 
there being much less aluminum-bear 
ing materials in the furnace per unit 
of iron produced. 

Aluminum and perhaps calcium, up 
to the present time, ‘have been con 
sidered harmless ingredients in cast 
iron. But the writer believes the ab- 
sence of these elements gives a stronger 
iron, and an iron better adapted for 
chill work. Aluminum added to molten 
iron in the ladle apparently. has little 
effect on the iron except to influence 
the ratio of combined and _ graphitic 
carbon. If the aluminum is added to 
the iron and then subjected to the 
arc of the electric furnace, superheated 
to considerable extent in the presence 
of carbon, and then poured into a 
green-sand mold, the casting on being 
machined may give the appearance of 
burned iron and show slag on the cope 
side.- Or if cast iron is melted in ‘the 
electric furnace in the presence of car- 
bon and an aluminous slag, the iron is 
sure to be bad unless the total carbon 
is above 3.60 per cent 

The first attempt to make synthetic 


pig iron in Portland, Ore., was not en- 


couraging because an aluminous sand- 
stone was used in the charge to fur- 
nish the silicon content for the iron. 
The pigs when cast were full of blow 
holes although the analysis indicated a 
fair grade of foundry iron. This iron 
could be used in the cupola only by 
mixing it in small proportions with 
other pig iron and scrap. At the 
time no reason could be given for the 
blow holes, but the trouble was elim- 
inated by the use of a high grade 
quartz which had to be 
from northern Washington. 


shipped in 


Blow Holes Form 


About two years later trouble was 
experienced with blow tholes in cast 
iron when beginning to pour castings 
direct with synthetic iron. The trou- 
ble occurred only when the melter 
trouble with his heat. 
When operating with too much slag on 


was ‘having 


the bath, additional slag was formed 
from the roof and side walls of the 
furnace, while raising the carbon con- 
tent, due to excessive heat. Then 
upon pouring the metal, if the carbon 
content was under 3.25 per cent, the 
iron would give the appearance of 
burned iron, with blow holes under 
the skin of the metal, if green-sand 
molds were used [The furnace was 
first lined with ‘high grade aluminous 
hrebrick Had the furnace been lined 
with silica ‘brick, there would have been 
less slag and no deleterious effects 
would thave been had No lime was 
used in the heats mentioned This 
iron would be free from blow holes 
when it contained a high percentage of 
carbon, but would not be as fluid as 
metal made under the proper condi- 
tions A scum was noticeabk over 
the bad metal, which is entirely dif- 
ferent from that formed on good metal, 
and this would continue to form after 
being lifted off by the skimmer. The 
skimmings were light in color, and on 
analysis, 
tirely aluminum and silicon oxides with 


proved to be almost. en- 


a small amount of iron 


Mr. Shaw 


already referred to, a similar condition. 


mentions in his paper, 


He described his experience as _ fol- 
lows: “When the ladle of molten iron 
was skimmed, and the usual oxide film 
covered the surface, numerous small 
bubbles escaped toward the ar and 
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immediately spread out to the size of 
a shilling and appeared under these 
film spots. There appeared to be some 
chemical reaction taking place accom- 
panied by heat, because these spots 
were of a higher temperature than the 
surrounding metal. If the ladle was 
allowed to stand for a time, as the 
temperature of the metal dropped, the 
spots turned black as they came to the 
surface and spread out. If the oxide 
film on the top of the metal was now 
pushed aside, these black patches could 
be taken from the top of the metal 
and would have the appearance of 
hammer scale.” 


Slaq Is Viscous 


The only difference noted by the 
writer is that the skimmings taken 
from the top of the ladle, while having 
the appearance of hammer scale when 
hot, on being cooled were almost white. 
Also, this thin film upon being taken 
from the center of the ladle slowly, 
could be pulled out like glass, as the 
slag formed on the surface, showing a 
strongly acid condition of the slag 
formed. This slag did not come from 
the ladle linings. 

When the trouble was first experi- 
enced increased amounts of silicon 
were added to see if the blow holes 
could be eliminated, but even with sili- 
con up to 4.00 per cent and carbon 
3.00 to 3.25 per cent the blow holes 
still were in evidence. Analyses of va- 
rious irons showed the aluminum con- 
tent to run from 0.4 per cent to 1.25 
per cent. The borings from these bad 
heats, upon the addition of water, 
evolved gas much more readily than 
turnings from normal heats. 

The writer believes that with the in- 
tense heat produced by the are and in 
the presence in excess of materials 
bearing aluminum compounds, carbides 
of aluminum, or of aluminum and iron, 
are formed and absorbed. Aluminum 
carbide being extremely energetic 
chemically reacts with the moisture in 
the molds and produces gas holes, giv- 
dng the appearance of the _ so-called 
burned jron. 

In cupola practice bad iron often 
results from the use of inferior fire- 
clays, or running the cupola excessively 
hot, accumulating aluminous slag 
which if not properly fluxed and re- 
moved, reacts with the coke, especial- 
ly if the temperature is higher than 
usual. In such cases the iron is apt 
to absorb the aluminous materials and 
produce the so-called ‘burned iron. The 
writer has noticed that from the same 
dadle of cupola iron dry-sand castings 
would be perfectly sound while ‘the 
green-sand castings would develop 
small blow holes under the skin of the 
metal. 


A small experiment with vanadium 
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thermit in cast iron recalls a condition 


which tends to explain the action of 


aluminum or aluminum carbide on cast 
iron. A mixture of vanadium oxide 
and 90 per cent ferrosilicon was made 
into a capsule and placed in the bot- 
tom of a 200-pound ladle. The iron 
was poured on the capsule and the re- 
action taking place reduced the van- 
adium. The iron was then poured into 
a green-sand mold and a sound cast- 
ing was secured. A second ladle was 
poured, placing the same sized capsule 
on the top of the molten iron in the 
ladle, after the reaction tthe iron was 
stirred and poured into a green sand 
mold. A good casting resulted. Six 
ladies were poured using the 90 per 
cent ferrosilicon, vanadium mixture in 
varying amounts, and good iron re- 
sulted every time. 

The same experiments were repeated 
using aluminum, vanadium-oxide ther- 
mit mixture. In every case, the iron 
upon being poured into 
molds, would rise in the pouring gate 


green-sand 


upon standing, or develop blow holes 
upon machining the casting. Thinking 
perhaps the theoretical amount of alum- 
inum was not enough to give complete 
reduction of the oxide of vanadium, a 
10 per cent excess was added. This 
was increased to 25 per cent, and 
finally double the theoretical amount 
was added. In every case blow holes 
developed. 

The iron, after the thermit reaction, 
was as good as any to all appearances, 
not showing any signs of being wild 
or gasing. The untreated castings from 
the same heat were all good. Stick 
aluminum was added to the last ladle 
after the thermit reaction, but gave no 
better results. Ten ounces of alumi- 
num was added to an untreated ladle 
of iron which after being stirred well 
was poured. This iron produced a 
sound casting, which tends to prove 
that the iron was all right, and that 
aluminum as an alloy does not cause 
the blow holes. 

The silicon, vanadium-oxide thermit 
and the aluminum, vanadium-oxide ther- 
mit mixtures were each tried out on 
small ladles of molten steel ‘before 
pouring. Good castings resulted with 
both mixtures. The absence of a large 
excess of carbon in the steel, as com- 
pared to cast iron, prevented the forma- 
tion of aluminum compounds such as 
those which caused the blow holes in 
the iron castings. 


Develops Blow H les 


Comparing the results in ‘the elec- 
tric furnace with the results obtained 
by use of the aluminum-vanadium ther- 
mit mixture, the conclusion reached is 
that the temperature produced by the 
aluminum thermit reaction was suffi- 
cient to form aluminum carbide in the 
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iron and this reacted with the moisture 
in the sand. Aluminum carbide is un- 
stable, and active chemically. If the 
gas in the iron was due directly to 
oxides being present on account of the 
vanadium oxide, then one would nat- 
urally expect the silicon mixture to give 
the trowble, because ‘the heat of re- 
action is much lower than that of the 
aluminum, vanadium-oxide mixture. 
Cupola Experiments Cited 

Carl Buberl in the July 1, 1921, issue 
of Tue Founpry, calls attention to 
the fact that cupola daubing clay af- 
fects iron. While Mr. Buber! does not 
state that the iron absorbed aluminum 
compounds, he does state that the iron 
absorbed something from the clay and 
gave poor castings. Wihen a better 
grade of clay was used and less slag- 
ging encountered, the trouble was less 
frequent. This all tends to prove my 
theory that under certain conditions 
aluminum carbide is produced and is 
absorbed at high temperatures. 

The writer believes that much of 
the so-called burned iron from the 
cupola is not due to excess of oxygen 
absorbed, or present as oxides in the 
metal, but due to slag ‘Conditions, ir- 
regular working of the furnace and 
contamination of the metal by mate- 
rials ‘high in aluminum. 

The only way to overcome this diffi- 
culty, both in ‘the cupola and the el 
tric furnace, is by proper selection of 


ec- 


refractories, keeping the dry aluminous 
slag off the metal, and correct flux- 
ing. Various additions to the ladle 
have been tried, also poling in the fur- 
nace with a green pole, but once the 
metal ‘has become contaminated it must 
be reclaimed by raising the carbon 
sufficiently high to overcome the ef- 
fects of the aluminum carbide or by 
slight oxidation and subsequent recar- 
burization, or the heat must be cast 
into pigs. In cupola practice there is 
no alternative, but with the electric 
furnace the metal can be reclaimed. 

Making steel in the basic electric 
furnace for green-sand castings gives 
considerable trouble at times on account 
of the improper use of the basic slag. 
There is a possibility that a similar 
condition to that of the iron exists due 
to the extremely high temperatures to 
which steel is heated and the possible 
absorption of undesirable elements or 
compounds from the slag. Even in the 
acid process for steel this absorption 
will bear investigation especially when 
using aluminous materials for a bond 
in making the acid bottom. 


While the presence of aluminum and 
calcium are detrimental to good iron 
under certain conditions, by 
fluxing and the removal of excess 
amounts of slag, there should be no 
trouble from these elements. 


proper 


One rea- 
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son for going into the discussion is to 
aid the foundryman in avoiding heats 
of the so-called burned iron, by use of 
good refractories, and proper fluxing 
and removal of slag. Molding sand or 
core sand, left clinging to sprue and 
scrap castings to be remelted is detri- 
mental both from the point of furnace 
operation, and the effects upon the iron, 
due to the excess of aluminous slag 
formed. 


, 3 
Can Use Oxygenation Process 


The writer believes a benefit is to 
be derived from the use of Dr. John- 
son’s oxygenation process, which has 
perhaps heretofore ‘been overlooked. 
This is the removal of calcium and 
aluminum by oxidation rather than ‘the 
addition to the iron of oxygen as fer- 
rous oxide, or in some other form. 
The removal of aluminum would raise 
the combined carbon and perhaps les- 
sen the fluidity of the molten metal ‘to 
some extent, especially if it is low in 
phosphorus, but the greatly increased 
strength would more than offset the 
detrimental factors. 

Part of the great variation in phy- 
sical properties of cast iron with the 
so-called «similar analyses apparently 
can be traced to varying amounts of 
calcium or aluminous compounds pres- 
ent, which heretofore have been con- 
sidered harmless in small quantities. 

The lower operating temperature of 
the charcoal blast furnace and a fuel of 
low ash content, practically free of 
aluminous materials, gives an iron freer 
of elements absorbed from the slag, 
coke-operated blast furnace 


The latter is usually driven 


than the 
of today. 
to its 
higher temperatures, and this with the 


utmost capacity, resulting in 


fuel of higher ash promotes absorption. 
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However, some means may be found 
to wash pig iron made in the coke 
furnace, and so raise its physical prop- 
erties. 

The electric furnace is rapidly mak- 
ing its way into the gray-iron foundry 
as an adjunct tto the cupola in the so- 
called duplex process ‘to refine the iron 
However, the writer does not believe 
the electric furnace can correct an iron 
which has ‘been ruined in the blast fur- 
nace, or during cupola melting, except 
l rather method of 


by the expensive 
oxidation and 


subsequent carboniza- 
tion. 

The electric furnace in the duplex 
process is used almost entirely as a 
superheater, and to some extent for 
desulphurizing and carbonizing. There 
is a possibility that Dr. Johnson’s 
oxygenation process could be used pro- 
fitably and with good results for treat- 
ment of the cast iron as it comes from 
the cupola before entering tthe electric 
furnace for final treatment. This would 
remove the excess calcium and alum- 
inum if present in poor iron, and re- 
sult in a more uniform product. 

Care should be used in melting or 
refining cast iron in the electric fur 
nace, especially when using a deep 
bath, for if tthe direct arc furnace is 
used, the top of the metal may be- 
come superheated to such an extent as 
to cause an absorption of enough ele- 
ments from the slag to produce bad 
iron even in tthe electric furnace, 

While no dowbt oxygen has some 
influence on the quality of cast iron, 
the writer believes, as has already been 
stated, that much of the bad iron en- 
countered in the foundry is not due 
to oxygen, but can be traced to other 


substances derived ‘from the - slag 


either in the blast furnace or in the 





cupola These substances, existing in 


the iron as impurities, then set up 
chemical reactions in the molten iron 
after it has been poured into the mold. 
In some cases where a_ considerable 
amount of the impurities is carried in 
the iron the reactions are noticeable 
before pouring from the ladle 

Wilile the writer has no direct proof 
that aluminum exists in cast iron as 
the carbide, he does know that alumi- 
num goes into cast iron at thigh tem- 
peratures in the presence of carbon, and 


Also, 


a dry basic slag if left in contact with 


has a deleterious effect wpon it 


the iron too long in the electric fur- 
nace is bad for the iron and may cause. 
blow ‘holes. 

An excellent field is open for further 
investigation of the influence of alum- 
inum and calcium compounds in dif- 
ferent amounts on cast iron with vary- 
ing carbon content, at high temper- 
atures such as are attained in the elec- 


tric furnace 


Establishes Electric Fur- 
nace Department 

An electric furnace department has 

William Swindell 

Arcade building, 

under the direct ‘super- 

vision of Frank W. Brooke. late vice 


been established by 
& Brothers, Jenkins 


Pittsburgh, 


president and chief engineer of the 
Electric Furnace Construction Co., 
Philadelphia. The new department of- 
fers the latest design in electric fur- 
naces for melting steel gray iron and 
nonferrous metals and a complete line 
of electric heating furnaces from 30 
kilowatts upwards. A license to operate 
under the Marsh patents for the 
nickel-chromium electric resistance ele- 


been granted this firm. 


ments has 











GRAPHITE FLAKE SHOWING IN- 
: TERNAL NETWORK STRUCTURE 
. By J. W. Bolton 
yr. 
d "MHE accompanying micrograph of a graphite flake in 
: gray iron shows an internal network structure which 
e accounts for the strength of gray iron, notwithstanding its 
ie seemingly almost complete discontinuity. This network, ac- 
- cording to H. M. Howe, is largely ferrite. In our re- 
n search we have shown also the presence of sulphides and 
- have found indications of the probable migration paths of 
aif the carbon from the combined to the graphitic state. Oth- 
ers have shown the presence of gases in graphite. The 
sample shown in the illustration has been heat tinted and : 
= is magnified 700 diameters. 
er 
no 
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Seek Rational of Semisteel 


F THE foundryman, who is melting gray iron 
which shows a tensile strength of approxi- 
mately 20,000 pounds per square inch, adds 
10 to 15 per cent steel scrap to his mixture, 


the strength of the resultant product will be in the 
neighborhood of 30,000 pounds per square inch. Of 
course, semisteel like cast iron can be mistreated in 
the cupola so that its strength will be considerably 
lowered but no trouble should be encountered in mak- 
ing semisteel of a tensile strength of 30,000 pounds 
per square inch when using 10 to 15 per cent steel 
in the mixture. On the other hand, only by using 
special grades of pig iron made in a cold-blast fur- 
nace can gray iron regularly be obtained from the 
cupola, with as high tensile strength as can be secured 
in semisteel. This same effect is also obtained to a 
greater or less extent in malleable iron—the judicious 
addition of steel to the metal in the air furnace bring- 
ing the strength of the resultant product to over 50,- 
000 and in some cases even over 60,000 pounds per 
square inch. 


Reasons have been advanced for this strengthening 
of the product by the addition of steel to the cupola, 
but none has been universally accepted in the metal- 
lurgical world. One of these is that the addition of 
steel reduces the carbon in the resulting metal. That 
the addition of steel in the cupola gives a product 
with less carbon than would have been obtained is true 
in some cases only. However, with the addition of 
only 10 or 15 per cent of steel to the cupola the 
amount of carbon absorbed from the coke is practical- 
ly enough to make up for the lower carbon in the 
original charge. An example of the extent to which 
steel will absorb carbon from the coke in the cupola 
is the case where charges made of half 8-per cent 
ferrosilicon with around 2 per cent carbon and one 
half steel rails with less than 1 per cent carbon, which 
would be an average charge of less than 1.5 per cent 
carbon. This mixture comes from the cupola with as 
high as 3 per cent carbon and never than 1.8 
per cent. This low-carbon metal sometimes obtained 
from this mixture might be expected to be unusually 


less 


strong if the theory that the increased strength is 
due to the lowering the carbon by the steel addi- 
tions, but it was no stronger than metal made from 


a mixture of 10 to 15 per cent steel scrap. 

Until recently carbon was considered to exist in 
iron in either combined or graphitic state. Some 
distinction was made in the shape of the graphite as 


effecting the strength of the metal, but otherwise one 
graphite was looked upon the same as another. How- 
ever, lately it has been shown.that the flakes formerly 
looked upon as graphite are far more than a simple 


are complicated compounds of 
different states. Explanation of 
given by J. W. Bolton in a 
issue of THe Founpry 


ot carbon, but 
iron and carbon in 
this phenomenon is 
iort sketch in this 
ing the micrograph of a flake of graphite. This opens 
a field for investigation new to the metallurgists and 
to explain the effect of steel on the strength 
iron and throw some light on the 
question as to why in combined carbon, with 
its attending loweri ng of the graphite content does 
not produce nearly as marked effect on the strength 
cast iron as might be expected from 
from increas- 


pl ce 


describ- 


promises 
OT cast also to 

increase 
+} 


of semisteel or 
the rate ot 
1 carbon 


Ing 


increased strength obtained 
content in 


the steel. 
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Trade Outlook in the Foundry Industry 


- 
o 


GENERAL. survey of the surface condi 

tions in the foundry industry gives little indi- 

cations of the true state of the business situ- 

ation in the casting trade. Seasonal dullness 

is nmnifest in practically every branch of the industry, 

but indications point to renewed activity shortly after 

the first of the year. While this increase undoubtedly 

will come, the rate of operation now is so low that on- 

ly a marked advance would bring conditions anywhere 

near normal. Thus, while the surface indications are 

not bright, fundamental changes in geneml business 

and financia! conditions mark a decided progress to- 
ward economic readjustment. 

Steady lowering of the interest rate 

for money is one of the basic con- 

Fundamentals ditions conducive to a broader ac- 


Improve tivity in the investment and buying 
field. This works in conjunc- 
tion with the scaling down of 

manufacturing costs. One step. in the _ latter 


direction which was taken on Jan. 1 is the abolishing 
of the  govern- 





the railroad equipment manufacturers and the automo- 
bite trade, the amount of miscellaneous business has 
Leen lighter. These larger orders from the automo- 
bile industry do not necessarily indicate an impetus 
in the automobile business, but rather that the large 
stocks on hand have finally come to an end. While a 
number of automobile shops are closed over the holi- 
days the sales force predict a fair trade in the spring, 
and the Willys-Overland Co.; Toledo, announce plans 
to make a large increase in its working force 
Gray-iron foundries have been operat 
ing at about the same rate as tlte 
Stove Found- malleable, and also appear to be work- 
ries Slack mg on a lighter basis. Stove found- 
ries which have helped to hold up the 
average of production in the gray- 
iron industry are becoming slack, a number of them 
closing down completely over the holidays. This is 
also true to a lesser extent of the radiator foundries 
and those making cast-iron pipe. But a number of 
contracts for pipe have been let by municipalities and 
others are pend- 





ment tax on ing in New York, 
freight and pas- Prices of Raw Material for Foundry Use St. Paul, Minne 
senger traffic on CORRECTED TO DEC. 23 apolis, Duluth, 
gett: Tk Iron Scra : . 
the railroads. The —— Cedar Rapids, 
‘ost f freight No. 2 Foundry, Valley...... $20.00 to 20.50 Heavy melting steel, valley .$14.00 to 14.25 | age | Venice 
COS O re igh No. 2 Southern, Birmingham. 17.00 to 17.50 Heavy melting steel, Pitts 14.50 to 15.00 owWa, an ence, 
charges, which No. 2 Foundry, Chicago..... 20.00 Heavy melting steel, Chicago 11.00 to 11.50 Calif. Found "1eS 
2 No. 2 Foundry, Philadelphia. 20.75 to 21.75 Stove plate, Chicago...... 14.00 to 14.50 . hes 
enter so largely No. 2 Foundry, Buffalo..... 19.50t0 20.00 No. 1 cast, Chicago......... 14.00 to 14.50 supplying other 
: . : = eek WD ods ceceae awn 18.25 N cast, Philadelphia 17.00 to 18.00 - os . 
into the produc Basic, Buffalo .. od 19.00 to 20.00 No. 1 cast, Birmingham.... 16.50 to 17.50 castings ! us¢ d 
tion of pig iron Malleable, Chicago .. 20.00 No. 1 cast, Buffalo . 17.00 to 18.00 by municipalities, 
. ; Malleable, Buffalo . 19.00 Car wheels, iron, Pittsburgh. 14.50 to 15.00 . . 
and other mater- il Car wheels, iron, Chicag 15.50 to 16.00 such as fire plugs 
° , © >it ' , “hi 13200¢ 2 . 
ials needed by the wee ge ng patirond malicaile, Chicago. 13.08 to 13.58 ind valves have 
: Connellsville foundry, coke $3.50 to 4.25 Agricultural mal., Chicago 13.00 to 13.50 
foundry, amounts Wise county fe unary, coke §.50to 5.75 Railroad malleable, sSuftalo 13.00 to 14 ) been moderately 
to 3 per cent. busy, with orders 











Some idea of the 

extent to which this affects industry in general may 
be gained from the fact that travelers and shippers 
on the New York Central lines alone will save in the 
aggregate about $12,000,000 during the coming year, 
according to present estimates. However, this is only 
a portion of what must be accomplished in the reduc- 
tion of shipping charges. The other source of lower 

shipping. costs is reduced freight rates. 
Following the slight expansion which 
: took place in October and November, 
Railroads when a reduction in railroad wages 
Halt accompanied by a lowering of freight 
rates was expected, the iron and steel 
production has eased somewhat and 
the gain of 4.3 per cent in the number employed in the 
steel industry in November over those employed in 
October probably has been lost in December. How- 
ever, the reduction in freight rates must come even- 
tually and will be an incentive for more active buying. 
In the meantime the railroads have reduced their buy- 
ing of new equipment. Car orders have dwindled con- 
siderably in the past few weeks, but several large con- 
tracts are pending. In the meantime foundries are 
obtaining the benefit of car orders placed earlier and 
ire supplying a larger amount of castings for railroad 
equipment. This is especially noticeable in malleable 
iron foundries. This branch of the foundry work has 
eased off slightly in November from the mte of pro- 
duction during October when it was slightly over 25 
per cent. While larger orders have come in fron: 


continuing in fair 
volume. Some improvement has been reported in the 
demand for castings from the mining districts of Mis 
souri, Kansas and Oklahoma. In New England where 
the textile industry is active demand for castings has 
shightly improved. One condition prevails in nearly 
all foundries in the country and that is a low stock 
of pig iron and coke, some foundries carrying not more 
than two weeks supply. This makes the prospective 
demand for pig iron larger than it has been. The 
frst buying of size for 1922 delivery has brought 
with it further concessions in price. One indication of 
the pig iron market is the tendency to shade or even 
ignore the silicon differential. Copper, the basic metal 
of the brass foundry is maintaining its slow but steady 
increase in price. One noticeable feature of this metal 
is the large spread between the price of electrolytic 
and casting copper, indicating that the foundry trade 
is not using as much of its normal supply as_ the 
other branches of industry. This is notwithstanding 
the brass foundries have been busier than other found 
ries comparatively speaking. 
Nonferrous prices based on New 
; York quotations in the Daily Metal 
Nonferrous Trade of Dec. 23, follow: Casting 
Prices copper, 13.00¢ ; electrolytic copper, 
3.75c: lead, 4.75c; Straits _ tin, 
2.62%c; antimony, 4.50c;  alumi- 
num, No. 12, alloy, producer's price, 19.00 to 19.20c. 
and open market, 10.00 to 15.00c. Zine is 4.90c East 
St. Louis. 
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Comings and Goings of Foundrymen 


ARL B. STONE has been ap- 
pointed advertising manager of 

The Cleveland Tractor Co., 

Cleveland. Mr. Stone who for 
the past two and one-half years has 
served the company as_ sales 
sentative, assistant advertising man- 
acer and district sales manager, wil 
ol G B. 


take up the work Sharpe, 


who has resigned. 


R. L. Agassiz, 
elected president of the newly organ- 


Boston, has been 


ized Copper and Brass Research as 
sociation. 
Horace Bb. 
the Allegheny Ore & Iron Co., has 
been elected president of the Easter 
Pig Iron 
J. M. MeNeal, sales engineer, Lan- 


dis Machine Co., Waynesboro, Pa., has 


returned after a year and three months 


Spackman, president 0! 


association 


in England and the continent 


Joseph H. Lee has retired, having 
sold his business, the 
Brass & Aluminum Foundry, Provi- 
dence, R. I., to the National Fir 


Department Supply Co. 


Providence 


Harvey B. Prescott has joined the 
sales force of Pilling & Co., 71 Broad- 
way, New York. Until recently, Mr. 
Prescott had charge of the Pittsburgh 


office of W. a, 


George M. 


Rainey, Inc. 

Davidson, chemist and 
engineer of tests of the Chicago & 
North Western 
industrial 


arilroad, has’ been 


appoint d engineer, contin- 


ung his headquarters in Chicago 


William R. Norcross, president of 
the American Molding Machine Co., 
Terre Haute, Ind., has been 


named 


as a member of the board of public 
works of that city by the mayor- 
ele 

Henry J Karges Evansville, Ind., 
pron nt stove manufacturer, has 
been I med by Mayor Bosse as a 
member of the board of public satety 
o* ley ] He \ take ott 
Jan. 2 

c. B&B Adams has been appornte 
vice president 1 sales manager ! 
C. H. Peterso1 retaryv-treasuret! 
general manager, th of the M 
Engineering Co., North Mich 
boulevard, Chicago, hanical equip 
ment. 

John H Moffett | been appol ted 
associat pr fess Tr Or! met il] rgy it 


the University of Minnesota While 
emploved at foundry work Mr. Mof 


tett took a course at the University o 


Cincinnati, graduating with the second 


& 
highest honors of his class. 

C. F. Meyer, assistant secretary of 
the Landis Machine Co., Waynesboro, 
Pa.. manufacturers of bolt and pipe 
threading machines, has returned from 
a year’s trip around the world. Mr. 
Meyer’s itinerary included India, Java, 
China, Japan and the Hawaii Is- 
ands. 
nm. A 


president and general manager of the 
Barnhart-Davis Co., Warren, Pa., man- 


Albaugh has been made vice 


ufacturing oil refinery accessories, spe- 
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ticics Sublished during 1920 with 


listing of all ar- 


cross references and an authors’ in- 
heen prepared and will be 
ready for distbiution within a short 
time. This will be sent free upon 
subscriber who re- 
Pp: through the Circula- 
tion Department, THE Founnpry, 


Cleveland. 











cial machinery, etc. Previously Mr. 
\lbaugh was general superintendent of 


Machine Mig. Co., War 


the Jacobson 


Burns, for many years sales 
manager of the J. I. Case Plow Works 
Co., of Racine, Wis., from which he 
resigned about a year ago, has been 


elected sales manager of the LaCrosse 


Piow Co., LaCrosse, Wis., a leading 
anufacturer of plows and_ tractor 
} ‘ 
iows 
] 1 J Egan At ta, Ga has 
( ted president of the American 
Last | ) Pip Lo B ngh im, Ala 


the B gham corp¢ tion 1! al 
executive ipacity since its organ 
zation in 1906, and is on of th 
principal stockholders 

H. M. Thompson, who was former 


Mold 


ly identified with the Thomas 


g Brick ( has be appointe 
Chicago representative for the Quig 
l Furna Specialties 26 Cort 

St. New Yorl City M: 
npson w make his 


headquarters 





ago. 

George Wedlake, vice president and 
Cockshutt 
Brantford, Ont., has 


general manager of the 


president succeeding Lo 


Hart ( kshutt who resigned recent 


ly to become lieutenant governor of 
Colonel Cockshutt 
his identity with the 


Ontario. retains 
company as 
chairman of its board of directors. 
Frank K. Bull, 
board of directors of the J. I. Case 
Threshing Machine Co., Racine, Wis., 


chairman of the 


has tendered his resignation, effective 
Dec. 31 in order to be free to re- 
North 
Mr. Bull was born in Racine 


tire to his country estate in 
Carolina. 
in 1856, the son of the late Stephen 
Bull, one of the founders of the Case 
agricultural implement industry. At 19 
he started work in the plant as a ma- 
chinist’s helper. He was elected secre- 
tary of the corporation in 1881, and in 
1897 he was advanced to president, 
which office he held until 1916, when 
he was made chairman. For two 
years he has not been active. Mr. 
Bull retains his large holdings in the 


company following his retirement from 


official connections. 


- 
it 


Honors Past Presidents 


Past presidents of the New Eng- 


and Foundrymen’s association were 


entertained at a dinner given by the 
association at the Exchange club, Bos- 
ton, Dec 14 : s 
Deane 


Mass., 


1912, addressed the membership in be- 


Newcomb, the 


Steam Pump Co., Holyoke, 


presiding 


yficer during the year 


half of his fellow past presidents. 
These include men who have been 
most prominent in the foundry  in- 
dustry of New England during the 
past quarter of a century. The first 
president, George H. Gibby, Condor 


Iron Foundry, served during t ; 
1895 to 1898 inclusive. followed in 
1899 by W. O. Barbour, Barbour 
Stockwell Co.: 1900 and 1901, George 
B Buckingham, (Arcade Malleable 
Iron Co.; 1902 and 1903, Henry A 


Carpenter, A. Carpenter & Sons Found- 


ry Co.; 1904, B. M. Shaw, Walker- 
Pratt Mfg. Co 1905, John Magee, 
Mage Furnace Co.; 1906, Walter B. 
Snow, B. F. Sturtevant Co.; 1907, Wil- 
ham H. Bense, Kinsley Iron & Ma- 


1908, Henry F. Arnold, 
American Tool & Machine Co.: 1909, 
William A. Viall, Brown & 
Mfg. Co.; 1910, Joseph L. Anthony, 
Weir Stove Co.; 1911, H. E. Wether- 

Hunter Machine Co.; 1912, 
Charles L. Newcomb, Deane Steam 
Pump Co.; 1913, Robert C. _ Bird, 
Broadway Iron Foundry; 1914, Charles 


Foundry Co; 


, 


Sharpe 


ee, Jas. 


L. Nutter, Old Colony 
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1915, A. F. Corbin, Union Mfg. Co.; 
1916, Stephen E. French, Athol Ma- 
chine Co.; 1917, T. R. Scott, Brown 
& Sharpe Mig. Co.; 1918, George P. 
Aborn, Blake & Knowles Steam 
Pump Works; 1919, Robert L. New- 
comb, Deane Steam Pump Works; 
1920, A. B. Root Jr., Hunt-Spiller 
Méfg. Corp. 

Richard H. Rice, works manager, 
General Electric Co., Lynn, Mass., 
gave an interesting address on the 
present-day need of establishing and 


maintaining mutual confidence between 


employes and management, and what 
a representative industry has done to 


meet these conditions. 


Discusses Metal Fatigue 


H. F. Moore, engineer- 


ing materials, 
Urbana, Ill., and in 


profess¢ or of 


University of Illinois, 


charge of the joint 


investigation of fatizue of metals of 


the national research council, engineer- 
ing foundation and other organizations, 
addressed the Cleveland chapter of the 
American Society ‘for Steel Treating 


on Friday evening, Dec. 9, in the rooms 


of the Cleveland Engineering society, 


Winton hotel. The speaker discussed at 


length the phenomena of fatigue of 
metals and concluded with a review ot 
the progress made by the investigation 


up to date. Professor Moore brought 
out the point that while considerable 
progress has been made, the solution of 


the problem has but begun. More than 
200 attended the meeting, the Cleveland 
branch of the American Society of 
Mechanical Engincers having been in- 
vited. 


Cost , Accountants Form 
Local Section 
Ground work has been laid for the 


permanent organization of a Cleveland 


section of the Industrial Cost asso- 
ciation, whose aims are to make in- 
dustrial cost finding methods uniform 
and to stimulate the interest of all 
manufacturers in correctly determined 
costs. At a meeting in Hotel Cleveland 
Dec. 7, of representatives of plants 
in this district, in other Ohio cities 
und of officials of the National Indus- 
ial Cost association, those eligible 

» membership here became _  asso- 
ated with the New Cleveland sec- 

n. 

Robert E. Belt, secretary-treasurer 
of the American Malleable Castings 
association, Cleveland, and a director 
of the national association, was se- 
lected temporary chairman, and L. J. 
Fivnn, auditor of the Van Dorn & 
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Dutton Co., Cleveland, temporary sec- 
retary-treasurer. 

It was decided to conduct a cam- 
paign until Jan. 19 to interest all offi- 
cers and managers of industrial cor- 
porations, firms, and trade associations 


in this district, and employes in execu- 
tive supervision of cost accounting 
in the to be obtained from 
consideration of cost 
the evening of Jan. 19 
the Cleve- 
a per- 


decided 


benefits 
such mutual 
problems. On 
the first actual meeting of 
land section will be held, when 
will be 


manent organization 


upon. 
Albert A. Alles Jr., 
urer of the national association and 
one of its founders, inter- 
esting history of the organization which 
was formed a little less than a year 
ago and which now has approximately 
300 members. 
J. W.. Riddle, 
tistician of the 


secretary-treas- 


gave an 


assistant chief sta- 
Youngstown Sheet & 
Tube Co., Youngstown, O.; C. W. 
Morse, of the cost department of the 
Steel Co., Niles, O.; F. E. 
United States Malleable Iron 
Williams, Brown- 
others, spoke 
that may be 
organization. 


Falcon 
Rogers, 
Co., Toledo: M. H. 
ing Co., Cleveland, and 
oi the practical results 
f such an 


obtained from 


iene” 


: Obituary 


TTT 
Wty 


Edward Anger, aged 71, formerly 
general foreman of the foundry of the 
Union Switch & Signal Co., Swissvale, 
Pa. died Dec. 9 in home in that 
He was born in Pittsburgh 
1850 and learned the 
the Reynolds foundry. In 
entered the the 
Switch & Signal Co. being 
general foreman of the 
1903. Mr retired 


his 
city. 

Feb. 3 
trade at 
1887 he 


Union 


molding 
employ of 


appointed 
foundry in Anger 
in 1915 

Arnold Hinkins one of 
oldest settlers died of pneumonia Dec 


Mr. Hin- 


came to 


Chicago’s 


1 after a four days’ illness. 

kins born in Holland, 
America in 1849 and _ settled 
cago in 1856 At the time of 
death Mr. 
Butler Foundry 
he organized in 1891 He 
as the oldest foundryman in 
Webster 


the 


was 
in Chi 
his 
was president of 
Co. 


was 


Hinkins 
the Steel which 
known 
Chicago. 
aged 63, 


Steel Car 


Edgar Summers, 


president of Summers 


Co., Pittsburgh, and nationally known 
as the designer of numerous devices 
for loading and unloading ore cars 
and ore boats, died ‘ast night at the 
home of his daughter in Glenshaw, 
Pa. He was born in Bellebrooke, O. 
Mr. Summers became chief engineer of 
the Wellman, Seaver, Morgan Co., 
Cleveland, where he developed the 





39 
modern type of car dumper and ore 
unloader now in use on the Great 
Lakes boats. 

John McClary, founder and presi- 
dent of the McClary Mfg. Co., Lon- 
don, Ont., Canada, died Dec. 11, at 
the age of 92 years. He was ap- 
prenticed to the tinsmithing business 
when 18 years old, but took part in 
the gold rush to California in 1849, 
After operating some time as a pros- 
pector he returned to London and in 


brother, Oliver, 
business as a tinsmith and 
In 1854 the firm 
this 


partnership with his 


went into 
plow manufacturer. 


began to manufacture stoves and 
line was gradually expanded until the 
company became the producer 


Canada In 


largest 
addition to 
his position as president of the Mc- 
Clary Mfg. Co., Mr. McClary was 
also president of the Ontario Loan & 
Debenture Co. and a the 
& Western 


Thomas G 


of stoves in 


director of 
london Trust Co. 

the 
drawn 
the 
©... 


and 


Fitzsimons, one af 


pioneer manufacturers of cold 


steel products, and president of 
Co., Youngstown, 
cold 
also of the Finished Steel Co.; Youngs- 
Dec. 9, fol- 


weeks. 


Fitzsimons 


manufacturer of drawn steel, 


town, died in Cleveland, 


lowing an illness of several 
Mr. 
Cleveland in the foundry of his father, 
William Fitzsimons, the 
head of the William Fitzsimons & 


Sons, with a foundry in Cleveland. It 


Fitzsimons began his career in 


who was 


was in this plant Thomas G. Fitz- 
simons carried on his experiments in 
cold-drawn steel. 


Develops Semiautomatic 


743s... _ 
Are Welding Lead 
\ semiautomaticc 


are-welding lead 


recently developed by the General 
Electric Co., for use in conjunction 
with its automatic arc welding head 
is shown in the accompanying i'lus- 


tration It retains the continuous 


features of the automatic 


the 


apparatus, 


yet allows operator to direct the 


arc as required by the conditions of 
the work. 

The 
me tool to be 


This 


weld- 


consists ot a 


held by t 


apparatus 


1e operator. 


acts as a guide for the electrode 


vire In the handle of the tool, which 


resembles an automatic pistol, is a 


switch for operating the control on 
the panel of the automatic welder to 
start and stop the movement of the 
electrode wire. A _ 10-foot length ‘of 


flexible steel tubing is attached to the 


tool, with an adapter on the other 
end for attaching it to the automa- 
tic welding head. [he wire passes 
trom the feed rol's of the head into 
the flexible tube and thence to the 
irc through a guide nozzle in the 
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AN AKC 
ARC AS KEGLIREM BY THE 


welding tool [The automatic weld- 
er functions in the usual manner, tend 
ing to hold the arc length constant 
The operator merely directs the ar 
as required by the particular job in 
hand 

It is claimed that the field of ap 
plication. of the new tool is in the 
welding ol pl xlucts where the seams 


irregular con 


to be welded are ot 
tour: or on large work where the travel 


mechanism and clamping necessary tor 


the ful! automatic welder would be 
comp! ted ind cost in many 
cases the edges of the seams are not 
iccurately prepared makin gaps in 
some places and tight fits others 
Phe itomatic we ler with mechanica 
travel ca ot compensate bor these 
conditions by varving the spee rob 
manipulation rT thre electrode, i tea 
ture ror which the semiauto 

is particularly adapted 

This latest itta het iso 1 

be used for bui'ding up met rpiddy 
as in the case of filling up blow 
hol castings: or in building up 
worn spots, etc Che speed of de 
position of the metal varies widely 


being between the ordinary hand speed 


and that of the automatic, according 


to the conditions of the particular job 


In general it is about twice as fast 
as ‘hand welding. 


The advantages claimed for auto 


matic welding equipment may be sum 


med up as _ follow Saving in time 


ordinarily lost in changing electrodes 


Saving of from 10 to 20 per cent in 


electrode material usually thrown awav 
as waste ends Operators may be- 
come proficient in the use of the 


tool quickly. They do not 


require 


THE FOUNDRY 











WELDING LEAD THAT ALLOWS THE OPERATOR TO DIRECT THE 


CONDITIONS OF THE WORK 


the muscular traiming necessary tor 
hand work. Continuous operation re- 


suits in few interruptions in the weld- 


ing, Which customarily is a_ potential 
source O detective welds 


" 7 - 
& rr 2 wa ac im , & no at 7) ah t 
N at = beatin = Ril S ish Us wel © OG 
rm 
mes neprat a 
i LEUICS LF iPC R ACEOEE 


shown in the ac- 


companying illustration, manufactured 


the Stromberg Electric Co., Chica 
( s eel designed lor Is¢ nerever 
the tin element constitutes i F,ov- 


tTactor 1 any Nanulacturing 


rCCSS It indicates the total length 

( t process; the length or t:me a 
process has peen 1 operation; now 
miuch longer the process is to continue 
nd automatically operates a signal 
en the process is completed. The 
enal., whether a be ll, or light, or 
will continue to operate until 


topped by the person in charge. The 
instrument is driven by alternating cur- 
rent and may be attached to a_ wall 
or post at any convenient point. It 
that the case is designed and 
doin a manner to furnish 
the mechanism complete protection from 
dust and moisture and further that 
the tunctioning 1s not affected by heat 
or cold 


\ white dial, 3! 


inches in diameter, 
1)" tected 


ass cover, varies 1m 


I 


markings | total time covered, de- 
ending unon whether the instrument 
1s to be us | tor long or short )ro- 


cesses. Four standard dials are manufac 


tured and rraded according to the 


maximum leneth of time required 
for a definite process The first 
has " maximum timeing lim- 





January 1, 1922 


it of 3 


onds, it is graduated in seconds rhe 


minutes and 


minutes and 24 


seconds and is graduated in 


second registers 11 
periods 
of 3 seconds lhe third runs fer a 


Leriod o! 57 minutes and is divided 


into 30 second intervals The fourth 
can be set to any period up to and in 
cluding 1 hour and 54 minutes, with 


subdivisions 1 minute apart They are 


uniform in size and general appearance. 


» 1 
_ er Pe _— 
Burner Operates on 
| i 7 f T i T “a T 
Grade of Fuel Oil 


To secure perfect combustion from 


an oil fuel it is essential to have absolute 
control over the mixing mechanism in 
order that the carbon particles of the 


fuel may unite with the oxygen of 


the air in the proper proportion It 
also is essential to maintain the proper 


h the carbon uni- 


temperature at whic 
formly combines with the oxygen. It is 
claimed that both these conditions are 
met in an oil burner manufactured by 
F. J. Ryan & Co., 


ing, Philadelphia, and shown in the ac- 


Franklin Trust Build- 


companying illustration This diagram- 
matic photograph shows the method of 


construction and assembly and clearly in 


dicates the method of operation and 
simplicity of adjustment It will be 
noted that wu nerati th { 1! 
nore that in operation Line mnaily 
pe.sses through currents of air coming 
| 


oth from the outside cone 


effect caused by the flow and expansio 
yf the air results in a nbined mixturé 
vhich passes out f the url 1 a 
whirling spray ready t n 
ustion This featu i nak for 
ease of lighting eit cold 
furnace and it is stated . white 


1 


flame produced is submitted as eviden 
hat practically 


complete combustion is 


effected On a unt of its simplicity 

















THE INSTRUMENT IS 7 INCHES HIGH, 
5 INCHES WIDE, 5 INCHES DEEP 


AND WEIGHS ABOUT 9 POUNDS 
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THE OIL PASSES THROUGH CURRENTS 
OF AIR COMING BOTH FROM THE 
OUTSIDE CONE AND THROUGH 
THE CENTE? 
it is claimed that once installed it de- 
mands little or no attention except for 
exterior adjustment of the oil and air 


lines. 
Chills Should Be Dry but 
Not Overheated 
By Jane Ss ] homas 


On page 907, November 15 issue of 


THe Founpry I read a question and 


answer touching on the problem why 
small chilled roll molds sometimes ex- 
plode. Some years ago while working 


at a stee] plant in the Chicago district 
had a similar experience and_ had 

tried everything suggested in an effort 

’ +} 


to determine the exact cause of the 


trouble. L[E-ventually, 1 found that too 


much importance was attached to the ne 
cessity of heating the chills before clos 
ing the mold. I observed that this practice 
caused more damage than where the chills 
were closed cold. Warm cores placed in a 
mold with a cold chill caused the chill 
to sweat. In either case steam was de- 
veloped in the mold and just before the 
iron showed in the riser the explosion 
occurred 

Finally, having satisfied myself of 
he cause I applied the remedy which 
is nothing but insistance that the 


Nou 
I l 


, 
J 
s 


Id be perfectly dry 
d not too warm when placed in the 


ld. In addition to observing this pre- 


1 i appied shellac to both 
central sha 1 experienced 

° ! ¢ 1] nF en - 
turthner rouble lhe neident out- 
ned h nened al nt 20 ar a0 na 
aq Nappened adout < years ago and 


at time I have made similar cast- 
gs in various places. I have followed 


same practice and have had no trouble. 
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Shellac 


collecting on the face of the chill or 


prevents the moisture from 


the core. It also burns off readily and 
leaves no more of a carbon deposit 
than common black oil 


A Al a > Bite ae . 
Add Foundry Fractions 
By / I 8 Jak OUS 
Inthe December 15 issue of THE Founp 
RY, page 988, M. E. Duggan gives a meth 
od for patternmakers to follow in adding 
While Mr. Duggan’s 


method will give accurate results, the 


common fractions. 


process involved is too lengthy. In 
adding fractions, patternmakers can em 
ploy the method used by machinists and 


toolmakers to advantage Taking h 

















DUST SCREEN 8 HAS BEEN ADDED TO 
HARDNESS TESTING INSTRUMENT 


fractions Mr. Duggan mentions, 12 15/16, 
1215/16 and 123/16, they should be set 


down in decimals, as follows 


For finding the decimal equivalents of 


fractional parts of one inch, tables are 

published in reliable andbooks [hese 

tables, printed on small cards, often 

are distributed as advertising matter, so 

tha tis a sin natte I he pattern- 
ke Ire a py 


Modifications of the Shore hardness 
testing instrument have been made by 
the Shore Instrument & Mfg. Co., 





41 


Jamaica, N. Y., with a view to increas- 
ing the flexibility of the operating mech 
anism and increasing the life of the in- 
strument \ special fine screen, shown 
at S in the a illustration, 
has been added to prevent dust from 
entering the operating mechanism. The 


leather operating puist formerly used 


1 


has been replaced y one ot tungsten 
steel, and the rigid adjustment of the 
hammer hook mechanism has been re 
placed by a flexible adjustment Be- 


sides being flexible this adjustment is 


said to prolong th life of the glass 
tube Also, the hammer hooks have 
been provided with shock shoulders to. 
eliminate breakage or disalignment of 
these parts 

New Clan e bucket 

The Brown Hoisting Machinery Co., 
Cleveland, recently has added a new 
bucket to the extensive line already 
manutactured Phe icket shown in 
the accompanying llustration has a 
capacity of 34-yard of material, but 
the same design is made up in l-yard, 
1%-yard and 2-yard sizes It is 
claimed that this clamshell is a power 
ful digger It is provided with man- 
ganese steel digging edges which eas- 
ily can be replaced when worn. One 


of its emphasized features is that it 
is made up of few parts and these 
parts are easily accessible so that if 
repairs are necessary they can be 
made right on th job All the 
bearings are lined with bronze _ bush- 
ings and it is stated that the aim of 
the designers and manufacturers 
throughout has been to reduce wear 


to a minimum. 
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THE DIGGING EDGES ARE REINFORCED 
WITH MANGANESE STEEL STRIPS 
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Seasonal Dullness Obscures Outlook 


Slightly Better Prospects Forecast for Equipment Manufacturers—Electric 
Furnaces Are Sold—More Repair Parts Being Ordered—Some 
Buying Has Been Postponed for the Present 


ANY of the equipment firms see indica- 

tions of improvement in their various lines 

as shown by inquiries and a few sales. 

While this improvement is at present only 
slight it gives some relief from the extreme dullness 
of the past year. One firm is encouraged by a large 
increase in orders for repair parts even though 
its sales are small. Verne E. Minich, president 
of the American Foundry Equipment Co., and 
now serving his third term as president of the 
Foundry Equipment Manufacturers’ association, in 
an interview published in the Daily Metal Trade 
Dec. 16, pointed to the fact that stocks of neces- 
saries are low on both jobbers’ and dealers’ shelves, 
prices deflated, and labor in a different attitude. 
From these and other conditions in the foundry 
industry Mr. Minich concludes that a steady im- 
provement will be maintained in the equipment line 
until a large volume of business, which will have 
to be at a low margin of profit, is reached. In the 
Cleveland district the princinal sales are to sanitary 
and radiator works. The Foundry Equipment ( 
reports a few sales of core ovens to foundries | 
the East, but little has been done recently in this 
district in the sale of molding machines. One ma- 
chine was sold by the Hill & Griffith Co., Cin- 
cinnati, acting as agents for the Berkshire Mfg. 
Co., Cleveland. A number of contracts for electric 
furnaces and equipment have been made by Phil- 
adelphia firms. F. J. Ryan & Co. have been 
awarded the contract by the city of Philadelphia 
for all the equipment in the new forge and foundry 
shops of the water department, including core 
ovens, brass melting furnaces, lead furnaces, and 
heat treating furnaces. The same company has 
also received contracts for oil-burning systems and 
furnaces from the U. S. Cast Iron Pipe & Foundry 
Co. The Electric Furnace Construction Co., Phil- 
adelphia, has secured an order from the Ford Mo- 
tor Co., Detroit, for one of the largest electric fur- 
naces which has yet been designed. The kilowatt- 
ampere capacity of the furnace is to be 9000, six 
electrodes being used. The furnace which is of the 
Greaves-Etchells type will be installed in the new 
River Rouge foundry. 


Attitude of Waiting In Chicago Distri 


NQUIRY as well as orders for foundry equipment and 
supplies is as slow as in other lines, as the year ends 
and dealers find consumers not in the mood to buy The 


general attitude of waiting for the new year is plainly 
evidenced and as a result, business is quieter than was 


the month ago. 
made for building for 
will become evident during the next few weeks or m 
but at present these are largely on paper. Since railroad 


being 
which 


Some 
additions or 


case a preparations are 
betterments, 


ynths, 


buying stopped a fortnight ago hopes of foundries that 
castings contracts would follow have been disappointed, 
and the expected business has not materialized. The Na- 
tional Engineering Co. recently shipped two large sand 
mixers, one to Toledo and one to Detroit, and has sev 
eral other prospects which seem likely to let contracts 


4 
. 


to 


shortly. No contract for the structure of the Haskell & 
Barker foundry at Michigan City, Ind., has yet been let, 
and some delay may be experienced before this becomes 
an active project. 


Sales of Cranes Reported 


HILE demand for flasks, mounting com- 

pounds, and molding machines is being fairly well 
maintained, indicating that jobbing foundries are receiving 
new contracts from time to the situation in the 
eastern foundry equipment market as a whole is slightly 
less active than it was a fortnight ago. This is attributed 
largely to the approaching holiday and inventory season. 
Due to this reason also shipment on some orders now 
weeks. 


pattern 


time, 


month or six 


being placed are to be defered for a 
especially 


late has business involved 
nor have there been any inquiries of special 


In no case of any 

sizable orders; 

importance. 
Although the New York-New Jersey tunnel commission 


was expected to issue specifications to general contractors 


around Dec. 15, no action has yet been taken, but is be- 
ing expected daily. Inquiry for foundry equipment by 
the board of education of New York City, which has 


been anticipated by sellers, has also failed to materialize 
thus far. Export inquiry is being confined to single ma- 
chines, and is small in the aggregate. 

Among recent buyers are the Hecla Iron Works, Brook 
lyn, which closed on a 2-ton electric crane, with 44-foot 
span, to the Shepard Electric Crane & Hoist Co., Mon 


tour Falls, N. Y., and the Wheeling Mold & Foundry Co., 


Wheeling, W. Va., which bought a 15-ton electric crane, 
with a 40-foot span, from the Champion Crane & Engi 
neering Co., Kenton, O. 
Many Inquiries From All Sections 
HE inventory and holiday season combined, made 


the latter part of December exceedingly dull in Pitts- 
burgh foundry equipment circles. One noteworthy feature 
of the market, however, is the large number of inquiries 


for molding machines that are current fom all sections of 


the country including Brooklyn, N. Y., and Norfolk, Va 
The American Radiator Co. is understood to be inter 
ested in molding machines, as is the American Locomo 
tive Co. and other locomotive builders. The American 
Locomotive company shortly will place two or three 
more orders for molding machines for various plants. 
This company now is investigating sand conveying ma- 
chinery and until this matter is decided, further pur- 
chases of molding machines are held in abeyance since 


the arrangement of the latter depends upon the sand ma 
chinery installations. One Pittsburgh foundry equipment 
seller states that practically the only activity it notices is 
November and the fore 
been 


in shipping out orders received in 
December latterly 
Another reports that no unfilled orders 


part of since orders have few 


and far between. 
for flasks, 
are on the books and no inquiries are 
a gloomy outlook for the 
port plenty of inquiries for core ovens, sandmixing and 
but state that all 

postponed for the During the last 


wheelbarrows and similar foundry equipment 


before it, creating 


immediate future. Others re 


sandcutting equipment, buying is in- 


definitely present 


half of December many foundries suspended shipment on 
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pig iron contracts until some time January so that quiries are out for electric melting and annealing fur- 
the figures would not appear in their inventories, and naces, mostly from a distance, some of the brass found- 
by the same token have curtailed their demands for’ ries being interested in such outfits. Sales of cranes to 
foundry equipment. A few sellers of foundry machinery foundries are rare at present although a large number of 
believe that until business improves and demand is inquiries for hoists are before makers The Sharpsburg 


brought more in line with excess casting capacity, equip- Foundry Co., however, has purchased one each 5 and 10- 
ment sales will be practically negligible. An Irwin, Pa., ton Shaw cranes and the Wyatt Metal & Boiler Works 
foundry recently purchased washer and tumbling barrel Dallas, Texas, closed on the third crane it has purchased 
equipment as well as a screen for drying castings, but from the Pittsburgh Crane & Equipment Co., Sharps- 
since that time has been out of the market. A few in- burg, Pa., taking a 10-ton electric cran¢ 


What the 


Foundries Are Doing 


Activities of the Iron, Steel and Brass Shops 


Erection of a ! vy building is planned 
by the Charter Oak Engine ( Sterling, 11 

The Lynn Iron Foundry, Inc., Lynn, Mass., 
has a permit t erect a foundry building on 
Broad street, 53 x 92 feet 


erection of a 


Mich., 


Contracts have been let for the 


factory building ar foundry at Ecorse, 
the General Forging 
The plant of the West Michigan Steel Found- 


Mich., recently was damaged 


by Corp 


ry Co., Muskegon, 





by fire. 

The Buckeye Castings Co., Lima, O., re- 
cently increased its capital stock from $25,000 
‘ $50,000 

The Standard Brake Shoe & Foundry Co., 
Pine Bluff, Ark., is reported planning some 
improvements to its plant 

The Pacific Stove & stamping Co., Tacoma, 
Wash., plans to rebuild the part of its plant 
which was recently damaged by fire. 

The Block Brass Foundry Co., Inc., Oakland, 
Cal., has enlarged its plant by the erection of 
a bay, 50 x 300 feet, which is equipped with 
a cupola. 

The Ann Arbor Implement Co., Ann Arbor, 


Mich., has been organized to manufacture farm 


nplements, machinery, etc., with a capital stock 
of $50,000, by Dwight A. Baylis and others. 
Capitalized at $10,000, the Riverside Bronze 


Co recently 


Harold 


& Aluminum 


New Haven, Conn., 


. Hyve, 


“as incorporated by Thomas E 


S. Brown and John F. Sturry 

The Pittsburgh Nipple & Mig. Co., Pitts 
burgh, has been incorporated with $25,000 cap 
ital stock, by Géorge B. Shaw, Fred Manns, 


and 
Stove Co., 


Ellsworth Jordan. 
Charlotte, N. ¢ 


$15,000 


George A. Manns 
The Charlotte 
recently incorporated 
stock, by J. B 

Lee. 


capital 


and F. E 


with 


George L. 


was 


Groome, 


Capitalized at $25,000, the J. L. Collins Ma 
chine Co., Haverhill, Mass., recently was in 
corporated to operate a foundry and machine 
shop, by Jay L. Collins, M. D. Collins and 
Herman C. Leschke 

The Marion Foundry Corp., Marion, Ind., 


has changed its place of business from Marion 


to Auburn, Ind., and has decreased the number 
t directors from six to five and its capital 
stock from $100,000 to $56,5 

The Chicago Core Compound Co., 302 Mar 
uette building, Chicago, has been incorporated 


to manufacture foundry supplies, by W. W 
Welch, Thomas ( Loveless and William A 
Herron 


Erection of a plant at Highland Park, Micl 


af 


unned by the Detroit Marine Aero Engine 

Detroit, which was organized recently by 

A. Schantz, Ott F. Barthel, Garfield A 
nd, J. Lee Barrett and Fred R. Still. 

The Western Foundry & Furnace Co., 3002 


South Chandler street Tacoma, Wasl plans 
to establis partment for the manutacture o 
elect ul spec ties A. Z. Love is sident 
of the « pany 

The Fuel Utilization Cory New York, fur 
naces boilers etc recently was incorporated 
with $1,200,000 capital stock, by C. Churchill, 
I. N. Hayes and W. H. Barker. The « 


any is represented by Randall & L: 


Broadway. 


Enlargement of tl scope of production of 
the International Steel Products Co., Hart- 
ford, Wis., has been announced. The com 
pany has been manufacturing gas engine 
silencers but now is making a wide variety of 
products 

The Morgan Pump & Motor Cort New 
York, recently was incorporated with a capita 


t Matthews, J ] 
Cummings rhe 


McVeigh, 32 


stock of $1( )UUU, by 5. J 


and 3. E. 


is represented by M. V. 


Johnson company 
Liberty 
street. 


The Weekes 


Ont., plans to 


Welland, 
the 


Engineering Corp., 


establish a plant for manu 


facture of boilers, etc. L R. Weekes is 


president of the company The plant of the 
Welland Machine & Foundries, it is under 
stood, will be taken over 

The National Cast Iron Pipe Co. has closed 
a lease for 50 per cent additional space at its 


warehouse, 3635 South Ashland avenue, Chicago 


The warehouse was established a year ag 
and its activities have been such that addi 
tional space is necessary 

M. J. Finn, J. B. Rice and W. V. Car- 


negie, all of Pittsburgh, recently were named 
as the incorporators of the M. J. Finn Pump 
Mig. Co., which was incorporated under the 
laws of Delaware with a capital stock of 


$200,000. The company is represented by the 








Capital Trust Co., Dover, Del 

The Southbridge Foundry Co., Southbridge, 
Mass., has awarded a contract for the erection 
ot a l story building to cost about $30,000 
The « iny recently was incorporated with 
$30,000 capital stock t operate a foundry 
and machine shop, by Arthur A. Allard, Frank 
S. Mills and M. E. Mills 

Deep-well pumps are to be manufactured by 
the Universal Pump & Mfg. ( which was 
rece porate t Redding, Cal., wit} 
capital st ot > T he company “ 
operate a foundry and machine shoy Directors 

the new rganization are I. J. Johnson, S 
} He son and J. W. Carter 

I Anderson Stove Co., a $5000 organiza 
tion recently incorporated, will operate a stove 
factory in the old Frazer plant in Nort 
Andersor id. The industry will employ 
men at the start and will begin work about 
Tan. 10 Kitchen ranges will be made for a 


( cago <¢ pany | Keel ; a ia 
Ss, Is i ire< c 

Plans t it Vay t pe t l 
foundry at Ne ( be W \ I 
Resistant All Cas ( v c was 
cently organize W s k of §$ 

] ncor] uted under the ws of Dela 
I company will i ‘ y-iron cast 

gs rhe pla hich will occuy has been 

e for several years The new company was 
organized by LeRoy Ault f Steubenville, O., 

d D. B. MelIntos East Liverpool, O 


Operation of the Stockton Iron Works, Stock 


ton, Cal., under the name of the Terminal 
Iron Works, is to be carried on by Harry W 
Fawke, formerly superintendent of hull «¢ 





struction of tl 








arl McKarley, 








ond, Cal. E also formerly of 
the Moore company, will be associated with 
Mr. Fawke in project Several acres of 
land have been leased from the Southern Pa- 
cifie Co. and a plant is to be erected for gen- 
etal ship repair work as well as_ structural 
work, 

Brass and aluminum castings will be manutac 
tured by the National Brass Foundry, Inc., 
which recently was organized at Milwaukee, 
with a capital stock of $10,000. by John 
Jecoby, Paul Daehling and William N. Leinin- 
ger. Messrs. Jacoby and Daehling are mem- 
bers of Jacoby-Daehling, Ltd., operating a pat- 
tern and diemaking plant at 758-760 South 
Pierce street, Milwaukee Mr is an 
experienced brass foundry operator having been 


several 
Die 


electric-furnace de 


for years general foreman of Mi 


waukee 
An 


Casting Co 


artment has been es 


I 


tablished by William Swindell & Bros., Jen 
kins Arcade building, Pittsburgh, under the 
direct supervision of Frank W. Brooke, former 
vice president and chief engineer of the Electrix 
Furnace Construction ( Philadelphia Phe 
new department will be devoted to the design 
and sale of electric turna s ior melting steel 
gray iron and nonferrous metals; and also ele« 
tric heating furnaces A lheense to operate 
under patents for nickel romium electric re 

stance elements is n granted the cor 
pany. 

Increased orders " castings have 
resulted in the reopening of the Elm street 
cundry of the Wes Ma ( Beaver 
liam, Wis The company operates three large 
shops in Beaver D One is devoted to light 
castings for the automobile and farm imple 

ent industries and the other two specialize in 
railroad work In recent t the company 

$s made important changes to provide for the 
use of pulverized « as fuel It is now 
building a coal pulverizing plant between the 
Elm street and South street foundries to serve 





nas 


ail three shops by a pipe line system for con 


aucting powdered fuel to boilers, furnaces and 


ovens by air pressure 








A ne 60,0 four has been completed 
avenue Blake street, Indian 
c. & A. Potts Co rhis foundry 
ne i the finest and most com 
pe small foundries in Indiana 
and will make it possible for the company t 
reach a d maximut output of about 26 
tens I connect wit the foundry, ther 
is being erected s rv bricl patterr storage 
bt g ; s 3 feet In the new tour Vv 
’ | e b g used about 12 me will be 
employed \ general line of semisteel and clay 
\ ! 1 be manufactured 
\ nceme! was made recently 1 change 
ith n yt the mportant industries at Bra ’ 


New Trade 


rRUCKS e Stuebing 1 ( , ae 
nati, is cir g two § s in \ 
lift trucks ‘ ‘ bed at strate One 
f on esc —_ oO ferent 1 Snec 
f itions na ¢ I ia ‘ er 





Pritain, (¢ t s publishe ,- page llus 
trated b t Ww } ithe, ll a planer 
chucks at ses are escrib n istrat 
opecincations ind complete lata are give 
SAND BLASTING—tThe Pangb Cory 
Hagerstown, Md., has prepared a 4-page illus 
trated folder im which attention is called t 
sandblasting equipment for the manutacturing 
plant, small foundry or shop doing work in a 


limited volume 


HEATERS—The MecCann- Harrison ( 


























Cleveland, has published a 4-page illustrated 
bulletin in which direct fired heaters for hot 
blast, or unit heating of buildings, dryi 
etc., are described ind llustr Several 
installations of this equipment are included 1 
the illustrations 

CRANES—Crawling tractor cranes are de 
scribed and illustrated in an 8&-page llustrated 
bulletin recently issued by the Industria 
Works, Bay City, Mich The |} ket tains 
complete escriptions, specifications, et of the 
virious types of cranes, and the 1 t S 
show them engaged in various operations 

BAND SAW—tThe Clark Tool Works, I: 
Belmont, N. Y., has published a 12-page illus 
trated booklet in which a compound metal cut 
ting bar saw s described llustrate 
The machine uses a band saw 1 inch wide 
— feet 6 inches long, and cuts on bot 
sides t t san time cutting aown c 
the right hand side and up « the left Spe 
cthcations nd other data ire given 

MOTOR DRIVI The Westinghouse Electri 
& Mig. ¢ East Pittsburgh, Pa., is circulatir 

$-pag filet in which electric motor ¢ 
for power s describe and t 
An me t | nt KS t T t 

s pointed t fet are great 
t lity, s r t tre t 
Y S¢ T | ? t xil ; < ; 
catior ter east t I ess < 

ELECTRI HOIST S _ 

rane H ( \I , a N.Y 
< circ t T sf 
oradied hate? ia ¢ : 

} tone lt is « : P 
espe ill lesig i ft I s g se < m t 
be furnished for Iternating « ect irrent 
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ner, Frank A. Macbeth. The busi 











ness will be conducted in the future under th 
name of the F. A. Macbeth C fhe Craw 
ord-Macbetl Cr vas ganized t bega 
business May 1 18 Messrs. ( iw 
t Macbet! t r t interests the 
William M. §S ( ‘ e shops 
I D ! $ the comf{ Vy has 

i wi ind as ec t rg V u 
business wl ides e | s. The 
cK iny s s $ s throughout the i! 
f s 4 ‘ States s wel s some 

< tries £ r st nts as 

s Born The dissolut alls ffects t 

Set Ce i y ( ‘ C s erated in 
connect tr T < I shops Ww < 
will be continu under the same nam t u 
actur I s, stor ind gray ir 
castings. Mr. Crawford has dispose f s i 

sts be« S f pe t l rt res 
tr sales 1! uv 


1 Ho 


plications 


ll 











N \ t I S . page ustrated 

et 1 dry Vv 1 pumps, steam, belt 

otor- e described and illustrated. 

ese pumps are said to be particularly suitable 

ervic sugar |} ses, canneries, gasoline 

extrac s, chemical works and power 

WELDING TORCH e D s-Bou ville 

( lers ( , N }., 1S circulating a sma 
4 oe eafiet W I i we ing tor i 
ying case itfit fe garages and small ma 

‘ « s ps re describ i 1 lr} Ss 
g Se 1 t consists ol 1 torch, wel 

g tips ecarbonizing tube, oxygen regulator, 

‘ gen hose cetylene hose, sparklighter, col 

red giasses torcl! wren i reguiator 


FOUNDRY EQUIPMEN| The J. S. Me 


Cormick Co., Pittsburgh, is circ 














a ow 
pag t ted | let in whicl +t 
equipment is ibed and 11 1, This 
cludes cupola rs idles, riddles, cranes 
s, hoists, molding machines, tur mills, 
core ovens, et In addition to the booklet the 
ny y has published a 4 Ider in whic 
tention is calle to ladle | g devices, elec 
t s oil I rning 


t i whi motors i 
escribe na illustrate 
th direct and alt t 
‘ S Direct current motors 
sé s squirre cag in slip ring 
rnat ent motors supplied in a 
es re Ir l how t 
ne selectios elevator 1 
give r ur 
ENGINI Hadfie Pe Id Steel ( 
| \ s O iblished ge illustr 
‘ ‘ 1 R t 
r ntal t he etrated I e 
engine S P < ne erat 
¢ It i on 
R seq ignit 
S | es t 
P ng F 2 a p 
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signed and constructed, are shown. Some of 
the plants illustrated with nterior ind = ex 
terior view are The Bunting Brass & Bronze 


I ’ 

jledo, O.; the Mather Spring Co., To 
, O.; the Toledo 
ledo, O 
ry ( , 
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troit, has published 80-page illustrated book 
iet, whic is one of the most complete works 
on steel window sas that is been pub 
lished Standard dimensior tables, architect 
details, specifications and more than 2 pages 
of illustrations feature the booklet Distine r 
features of the sash are pointed out and 
stallation details giver The booklet is divi led 
nto five parts, each devoted to describing som 
particular type of sasl rhe first part gives 
4 general outline of the features; the second 
section is devoted to continuous types; the 
third to torsion type for pivoted sidewall sas! 
t tension type tor continu s Sas the 

irt t < nterbalanced types in the fiftl 
¢ nartit s and doors 








Chicag s published an illustrated booklet 
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t vork ind sott rock, 
£ £ sewer trer es 
‘ The rill veighs 
‘ . . Lippe t 
¢ “it rota It is built - 
A ¢ 7 } ia 
t unting Full details are g t 
t booklet, whic e augmented w I 
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